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1-1, INTRODUCTION 


1-2, The Engineering Diagrams Set provides component location and 
schematic diagrams for the HP 3000 Series II Computer System. Also 
included is an explanation of che logic symbology used to document the 
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1-4. This manual is intended for uSe by Customer Engineers who are 
familiar with the system theory and maintenance procedures, 


1-5, Sections II through V contain the following information: 


a, Section I1, Logic Symbology. Section II describes the logic symbology 
used in the system, It also provides integrated circuit diagrams and 
describes the operation of complex logic elements, 


b. Section III, PCA Locations. Section III1 contains diagrams and tables 
that illustrate tne contigurations of the standard system models and 
PCA locations of each model, 


c. Section IV, wiring Information. Section IV contains information on 
connections between PCA’s and equipment bays. 


d, Section V, Diagrams, Section V contains schematic, part location, and 


part number information for printed circuit assemblies f(PCA’s) used 
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in the system, This section is arranged by product numbers, 
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2-1. INTRODUCTION 


2-2. This section covers basic logic information and 
symbology as used in this and related manuals. Following 
the description of symhology is a table of integrated 


circuits containing diagram symbols for most circuits and 
descriptions of operation for complex logic functions. 


2-3. LOGIC STATES. 


2-4. The logic signals are always in one of two possible 
states, a “1” or a “‘0.”’ These two states are also referred to 
as high (H) or low (L). The high and low states reflect the 
relative voltage levels of the signals; the high state is always 
relatively more positive than the low state. Note that both 
states may have actual voltage values that are positive, or 
both may be absolutely negative; the significance is in the 
relative levels of the two states. In the text of the manuals, 
logic states are normally described as “high” or “low.” 


2-5. The ‘‘not”’ bar associated with signal names is used 
to indicate whether the “‘active” state of the signal is high or 
low. For example, if the presence of data on a signal line is 
represented by a low signal, the signal name for the line 
might be “not” Data 1; if a signal clears the output register 
when the signal is low, the signal might be described as 
“not” Clear Output Register (COR). The “not” bar must 
be considered an integral part of the signal name; this means 
that there are high states for “not” signals and low states 
for “not” signals, just as there are high and low states for 
signals without the “not” bar. 


2-6. INVERSION. 


2-7, Logic inversion is indicated by an inversion dot at 
the input or output of a logic symbol. When this dot appears 
at the input of a logic symbol, the input will be effective 
when the input signal is low. When the dot appears at the 
output of a logic symbol the output will be of the opposite 
state to what would be delivered if the dot were not present. 


2-8. LOGIC SYMBOLOGY. 


2-9. Three basic symbol shapes distinguish the major 
classes of logic circuits depicted in this manual. These are 
gates, regenerative switching elements, and amplifiers. Each 
symbol and a brief explanation of its operation is given in 
the following paragraphs. 


2-10. In addition to the basic symbols, a general multi- 
purpose symbol is used wherever a standardized logic sym- 
bol does not exist. A brief explanation of this multipurpose 
symbol is included. 
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2-11. GATES. 


2-12. A gate is a circuit that produces a binary output 
when certain input conditions are met. The gate symbol has 
input lines connecting to one side of the symbol, and out- 
put lines connecting to the other side, as shown in figure 
2-1. Since the inputs and outputs are easily identifiable, 
the symboi can be shown lieft-facing, right-facing, or facing 
up or down. 


> 


2-13. There are four basic types of gates: “and,” “or, 
“nand,” and “nor,” each named for the logic function that 
it performs. Each of these gates is described in the following 
paragraphs. In addition, a brief explanation of an “expander” 
gate is given following the descriptions of the basic logic gates. 


INPUTS OUTPUT INPUTS OUTPUT 


Figure 2-1. Gate Symbols 


2-14. “AND” GATE. 


2-15. The “and” gate shown in figure 2-2 performs a 
logical “‘and”’ function. It will produce a high output only 
when all of the input lines are high. Input A and input B and 
input C must be high for a high output to be generated. 
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Figure 2-2. Three-Input “And” Gate Logic Symbol 
and Truth Table 


2-1 


2-16. “OR” GATE. 


2-17. The “or” gate performs a logical “or” function. It 
produces a high output when one or more inputs are high. 
The truth table in figure 2-3 shows the various states of a 
three-input “or” gate. 
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Figure 2-3. Three-Input “Or” Gate Logic 
Symbol and Truth Table 


2-18. “NAND” GATE. 


2-19. The “nand” gate is similar to the “cand” gate de- 
scribed previously, except that its output is inverted. The 
gate generates a low output when all inputs are high. The 
various states of a three-input ‘‘nand” gate are shown in the 
truth table in figure 2-4. 
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Figure 2-4. Three-Input ‘“‘Nand” Gate Logic 
Symbol and Truth Table 


2-20. “NOR” GATE. 


2-21. The “nor” gate is identical to the “or” gate de- 
scribed previously, except that its output is inverted. The 
gate generates a low output when one or more inputs are 
high. The various states of a three-input “nor” gate are 
shown in the truth table in figure 2-5. 
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Figure 2-5. Three-Input “Nor” Gate Logic 
Symbol and Truth Table 


2-22. “EXCLUSIVE OR” GATE. 


2-23. The “exclusive or” gate is a variation of the basic 
“or” gate. It has two or more input signals. The output is 
high when only one input is high. The truth table in figure 
2-6 shows the functioning of a three-input exclusive “or” 
gate. 
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Figure 2-6. Three-Input “Exclusive Or” Gate Logic 
Symbol and Truth Table 


2-24. EXPANDER GATE 


2-25. Some logic gates have additional input lines which 
may be used to increase or “expand” the number of 
input signals. These expanding input lines use different 
signal levels than the normal gate input. The expander gate 
provides these special signal levels. The expander gate may 
provide one or two output lines to drive the expanded gate. 


2-26. An expanded input will normally be indicated by 
the letter ‘“E”’. Figure 2-7 shows both single and double line 
expanded inputs. When more than one expander gate is 
used the expanded inputs are connected together. 


EXPANDED GATE 


oF of 


EXPANDER GATE 


EXPANDED GATE 


EXPANDER GATE 


Figure 2-7. Expander Gate Logic Symbol 


2-27. STROBE LINES. 


2-28. Strobe lines may be used to enable the output 
lines of tri-state logic elements. The.strobe inputs are shown 
connected at right angles to the normal signal flow. 
Examples of a strobe controlled gate and amplifier are 
shown in figure 2-8. 


STROBE LINE 


STROBE LINE 


Figure 2-8. Strobe Controlled Gate and 
Amplifier Symbols 


2-29. ENCODING GATE. 


2-30. The encoding gate (figure 2-9) has one input and 
multiple outputs. When the input is high, all outputs (B, C, 
and D) are high. When the input is low, the outputs are all 
low. 


Figure 2-9. Three-Input Encoding Gate, 
Logic Symbol 


2-31. A typical circuit for an encoding gate is shown in 
figure 2-10. With A high, all diodes conduct and all outputs 
are clamped high. With A low, each diode is practically an 
open circuit, and points B, C, and D assume the voltage 
level of the circuit to which each is connected. 


Figure 2-10. Typical Encoding Gate Circuit 


2-32. MULTIVIBRATORS. 


2-33. The multivibrators described here are of fou. .-7 
types: flip-flops, Schmitt trigger circuits, one-shot multivi- 
brators, and free-running multivibrators. All furnish a binary 
output. However, unlike gate circuits, the duration of a 
multivibrator output signal is not dependent on the dura- 
tion of an input signal. 


2-34. The basic logic symbol for a multivibrator is a rec- 
tangle as shown in figure 2-11. Letters in the symbol indi- 
cate the type of multivibrator. The rectangle is divided hor- 
izontally, with the upper portion representing the “‘set side”’ 
and the lower portion representing the ‘“‘clear side.”” The 
multivibrator is considered set when the output from the set 
side is high. It is considered cleared when the output from 
the clear side is high. To avoid confusion, the symbol is 
always oriented as shown in figure 2-11 inputs on the left, 
outputs on the right. 


SET SIDE 


CLEAR SIDE 


OUTPUTS 


Figure 2-11. Basic Logic Symbol Multivibrator 
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2-35. FLIP-FLOP. 


2-36. |The symbol for a flip-flop is shown in figure A-12. 
The letters “FF” preceded by the name of the flip-flop dis- 
tinguish this symbol from other types of multivibrators. Ad- 
ditional identification, described later, identifies the particu- 
lar type of flip-flop. 


2-37. A flip-flop is a bistable switching device; an ex- 
ternal signal is required to set the flip-flop and another to 
clear it. The flip-flop remains in its current state until 
switched to the opposite state by the appropriate external 
signal. Various forms of flip-flops exist, of which seven are 
described here: the R-S (reset-set), clocked R-S, J-K, clocked 
J-K, toggle, latch, and delay flip-flops. 


DIRECT SET 
INPUT 


SET OUTPUT 


CLEAR OUTPUT 


DIRECT CLEAR 
INPUT 


Figure 2-12. General Flip-Flop Logic Symbol 


2-38. R-S FLIP-FLOP. The symbol for the R-S flip-flop 
as shown in figure 2-13 can be recognized by the fact that 
there is no information in the symbol identifying it as one 
of the other six types. The R-S flip-flop has a minimum of 
two input terminals (A and B in figure 2-13) and one or 
two output terminals Q and Q. One or two additional input 
terminals, C and D, may be used. 


2-39. The R-S flip-flop is set by a high input at A (as- 
suming no inverting dot at this point). It can also be set by a 
high input at C, if this input terminal is present. The flip- 
flop is cleared by a high input at B or D. Figure 2-13 in- 
cludes a truth table, showing the flip-flop outputs resulting 
from various input conditions. 


No Change 


Indeterminate 


Figure 2-13. R-S Flip-Flop, Logic Symbol, 
and Truth Table 


2-40. After being set or cleared, the R-S flip-flop remains 
in that condition after termination of the set or clear pulse. 
If the flip-flop is either set or clear and it receives an input 
to place it in the existing state no change takes place in the 
state of the flip-flop. 


2-41. Simultaneously high set and clear input signals 
normally are not permitted, and circuit design usually pre- 
vents occurrence of this condition at a time when the flip- 
flop outputs are used. If simultaneous set and clear inputs 
are received, both outputs of the flip-flop are high for the 
duration of the simultaneous inputs. The eventual state of 
the flip-flop is determined by the input that remains high 
longest. 


2-42. CLOCKED R-S FLIP-FLOP. The clocked R-S flip- 
flop is similar to the R-S flip-flop, but it has a clock pulse 
input as shown in figure 2-14. The logic symbol can be rec- 
ognized by the letter ““C” at this input terminal. At the 
positive-going transition of the clock pulse, the flip-flop be- 
comes set if input A is high, or it becomes clear if input B is 
high (assuming no inverting dot at the clock pulse input 
terminal). If inputs A and B are both low during the clock 
pulse, the flip-flop does not change state. It is not permis- 
sible that A and B both be high when the positive-going 
clock pulse transition takes place. 


Figure 2-14. Clocked R-S Flip-Flop, Logic Symbol, 
and Switching Waveforms 


2-43. | When the clocked R-S flip-flop has an inverting 
dot at the clock pulse input (figure 2-15), the negative- 
going transition of the clock pulse is the transition that 
is effective in setting or clearing the flip-flop. 


Figure 2-15. R-S Flip-Flop with Inverted Clock Input, 
Logic Symbol, and Switching Waveforms 


2-44. In some cases the clocked R-S flip-flop has a set 
and clear input at the top and bottom of the logic symbol 
(inputs D and E, figure 2-16). These inputs are independent 
of the clock pulse, and are referred to as the direct set and 
direct clear inputs. They function as a result of a high or 
low level, rather than a positive- or negative-going transition. 
An inverting dot at the direct set or clear input indicates that 
a low level is required to set or clear the flip-flop. No dot in- 
dicates that a high level is required. The direct set and clear 
inputs are also used on other types of flip-flops. 


Figure 2-16. Logic Symbol for Clocked R-S Flip-Flop 
with Direct Set and Direct Clear Inputs 


2-45. TOGGLE FLIP-FLOP. The symbol for the toggle 
flip-flop as shown in figure 2-17 can be recognized by the 
letter “‘T” in the symbol. This flip-flop has a single input. If 
there is no inverting dot at this input, each time the input 
signal becomes high, outputs Q and Q change state. Since 
two inputs are required to produce one complete cycle of 
the output, the toggle flip-flop functions as a divide-by-two 
element, and is commonly used in groups in counting cir- 
cuits, with the output of one flip-flop driving the next. Fig- 
ure 2-17 shows the switching waveforms for one flip-flop. 


Figure 2-17. Toggle Flip-Flop Logic Symbol and 
Switching Waveforms 


2-46. ‘If a toggle flip-flop symbol has an inverting dot at 
the input connection, the flip-flop changes state at the 
negative-going transition of the input. The symbol and wave- 
forms for this type of flip-flop are shown in figure 2-18. 


Figure 2-18. Toggle Flip-Flop with Inverted Input, Logic 
Symbol, and Switching Waveforms 


2-47. J-K FLIP-FLOP. In the J-K flip-flop, simultaneous 
high inputs for both set and clear will reverse the existing 
state of the flip-flop. This requires some method of storing 
two conditions, the previous output state and the new out- 
put state, until the clock pulse time. The set and clear inputs 
are labeled J and K respectively. In order to provide the nec- 
essary output storage the flip-flops are combined in a dual- 
rank configuration, together with the necessary gates to 
form a single logic element. For simplicity the internal dual- 
rank arrangement of the flip-flop is not usually shown. (See 
figure 2-19.) 
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Figure 2-19. J-K Flip-Flop Logic Symbol 


2-48. CLOCKED J-K FLIP-FLOP. The clocked J-K flip- 
flop as shown in figure 2-20 is similar to the clocked R-S 
flip-flop. However, simultaneous set and clear inputs to the 
J-K flip-flop are permissible. Under these conditions, the 
J-K flip-flop changes its state at the occurrence of each 
positive-going clock pulse transition. With an inverting dot 
at the clock pulse input, the flip-flop changes state at the 
negative-going ciock pulse transition. If both J and K inputs 
are high, the flip-flop will toggle when a clock pulse is 
received. 


2-49. The J-K flip-flop can also be operated with one 
high input and one low input. It then functions in the same 
manner as the clocked R-S flip-flop. 


2-50. Figure 2-20 includes a truth table showing opera- 
tion of the J-K flip-flop. Note that with both inputs high at 
the time of clock pulse transition, the final state of the flip- 
flop (after clock pulse transition) depends on the state before 
the transition. With only one input high, the initial state of 
the flip-flop is immaterial. 


2-51. In some cases the J-K flip-flop consists of two sep- 
arate flip-flops, with the output of one applied to the input 
of the other. Usually, a single flip-flop logic symbol is used 
to illustrate this circuit. The clock pulse inverting dot, or the 
lack of it, indicates the clock pulse transition that affects 
the output flip-flop of the pair. 


INITIAL FINAL 
OUTPUT * OUTPUT ** 


Either 
Either 


*Before clock pulse transition. 
** After clock pulse transition. 
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Figure 2-20. Clocked J-K Flip-Flop Logic 
Symbol and ‘Truth Table 


2-52. LATCH FLIP-FLOP. The latch flip-flop shown 
in figure 2-21 can be recognized by the letter “L” in 
the symbol. The flip-flop has a clock input and a data input. 
Although the logic symbol shows one input-signal connec- 
tion to the flip-flop, this seperates inside the integrated 
circuit package to form two inputs to the pack. After sepa- 
ration, one input is inverted (indicated by the inverting 


~ afrnwn amwrlinnt: on tL . L112 Ft 
dot) before application to the flip-flop. 


Figure 2-21. Latch Flip-Flop Logic Symbol 
and Switching Waveforms 


2-53. The set-side input is responsive to high signal levels 
at A in figure 2-22, and the clear input is responsive to low 
signal levels at A. If there is no inverting dot at the clock in- 
put, this response takes place when the clock pulse is high. 
While the clock pulse remains high, the outputs follow any 
changes in the logic level at A as these changes take place. 
When the clock pulse becomes low, the flip-flop retains its 
current state, and no longer responds to changes of the input 
signal. 


2-54. If the clock input connection of a latch flip-flop 
has an inverting dot, the flip-flop responds to the input 
signal while the clock pulse is low. 


2-55. DELAY FLIP-FLOP. The delay flip-flop shown in 
figure 2-22 is identified by a letter “D”’ inside the flip-flop 
symbol. This type of flip-flop is similar to the latching flip- 
flop, except that it responds to the input signal only at the 
transition of the clock pulse. The delay flip-flop thus does 
not follow changes in the input signal as these changes take 
place. 


Figure 2-22. Delay Flip-Flop Logic Symbol 
and Switching Waveforms 


2-56. GATE FLIP-FLOP. The gate flip-flop is made up 
of two logic gates, connected as shown in figure 2-23. The 
number of inputs to each gate can vary from that shown. 
The flip-flop can also be made up of two “nor” gates. The 
circuit may have a set output, a clear output, or both. 


2-57. The gate flip-flop functions like an R-S flip-flop, 
but it has the advantage that it can “or” inputs without the 
addition of a separate “‘or’ gate. Another reason for use of 
the gate flip-flop is that if two spare gates are available in 
integrated circuits on a circuit card, they can be employed 
as an R-S flip-flop without the need to add another inte- 
grated circuit to the card. 


2-58. ‘If the flip-flop is made up of two “‘nand” gates, as 
in figure 2-23, it is set by alow input at either A or B. Sim- 
ilarly, it is cleared by a low input at C or D. When the flip- 
flop is in the quiescent state (not undergoing transition), 
the inputs at A, B, C, and D are all high. 


ceca ee 


A 


Figure 2-23. “Nand” Gate Flip-Flop, 
Logic Symbol 


2-59. A “nor” gate flip-flop is shown in figure A-24. In 
this type of flip-flop all inputs are low when the device is 
in the quiescent state. A high input at A sets the flip-flop, 
and a high input at B clears it. The outputs cross in the il- 
lustration in order to align the set and clear inputs with the 
set and clears outputs, respectively. 


2-60. In most circuits using the ‘“‘nand” or “nor” gate 
flip-flop, input signals are such that the flip-flop does not 
receive high set and clear input signals simultaneously. If 
circuit design does permit this to occur, both the set- and 
the clear-side outputs are high for the duration of the con- 
dition. The eventual state of the flip-flop is determined by 
the input that remains longest in the activating condition. 


Figure 2-24. “Nor” Gate Flip-Flop Logic Symbol! 


2-61. SCHMITT TRIGGER. 


2-62. The Schmitt trigger circuit shown in figure: 2-25 
can be identified by the letters “ST” appearing in the logic- 
diagram symbol. Like the various types of flip-flops this cir- 
cuit is a two-state device which does not perform a Boolean 
function. It serves for level sensing or signal squaring. It may 
have a set-side output, a clear-side output, or both. 


2-63. | When the input voltage at A is below a certain level, 
the Schmitt trigger is in the clear state. When the input volt- 
age rises above the reference level, the trigger assumes the 
set state. Circuit constants establish the reference level. 


Figure 2-25. Schmitt Trigger Circuit Logic Symbol 


2-64. Switching between states takes place rapidly, and 
the Schmitt trigger is therefore useful for squaring signals 
that have poor rise and fal! times. It can produce a square- 
wave from a sine wave. Other uses of the Schmitt trigger are 
voltage level restoration, and detection of the rise of the in- 
put signal above a given level. 


2-65. ONE-SHOT 


2-66. The one-shot multivibrator (figure 2-26) is a mono- 
stable switching element, used to produce a pulse of pre- 
determined duration. The device is triggered into its unstable 
state by an external signal. It returns to the stable state after 
a time interval determined by circuit constants. 


Figure 2-26. One-Shot Multivibrator Logic Symbol 


2-67. If there is no inverting dot at the input, triggering 
is accomplished when input A undergoes a positive-going 
transition. If there is an inverting dot, a negative-going trans- 
ition is required. The one-shot multivibrator may have a set- 
side output, a clear-side output, or both. 


2-68. The symbol for the one-shot multivibrator is al- 
ways drawn with the orientation shown in figure 2-26, with 
the input at the left and the output or outputs at the right. 


2-69. FREE-RUNNING MULTIVIBRATOR. 


2-70. The free-running multivibrator shown in figure 
2-27 can be distinguished by the letters “MV” appearing in 
the symbol. This device produces trains of complementary 


pulses at Q and Q. Pulse width is determined by circuit 
constants. 


Figure 2-27. Free-Running Multivibrator Logic Symbol 
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2-71. in some instances a control signal is applied to the 
free-running multivibrator. If there is no inverting dot at the 
signal input to the symbol, the multivibrator runs when the 
control signal is high, and stops when the signal is low. When 
it is stopped, the multivibrator is in the clear condition. If 
there is an inverting dot at the control signal input, a low in- 
put is required to bring the multivibrator into operation. 
This type of multivibrator is in the set condition when it is 
not running. 


2-72. Figure 2-28 shows typical waveforms for a con- 
trolled free-running multivibrator that runs when the con- 
trol signal is high. The high and low portions of the output 
waveforms need not be of equal duration. 


2-73. The symbol for the free-running multivibrator is 
always drawn with the orientation shown in figure 2-28, 
with the input (if any) at the left, and the output or outputs 
at the right. 


Figure 2-28. Input and Output Waveforms of Controlled 
Free-Running Multivibrator 


2-74. AMPLIFIER. 


2-75. The symbol for cz amplifier is shown in figure 
2-29. A differential amplifier is illustrated in figure 2-30. 
Like gates, these symbols may be oriented in any of four 
positions. 


OUTPUT 


Figure 2-29. Amplifier Logic Symbol 


Figure 2-30. Differential Amplifier Logic Symbol 


2-76. In most instances, the amplifier symbol has a non- 
binary input. A circuit which restores the voltage level of a 
binary input, or which furnishes a low-impedance output 
from a binary input, is indicated by a one-input ‘“‘and”’ gate 
symbol. An inverting dot at the output of an amplifier sym- 
bol indicates that the amplifier inverts the input signal. 


2-77. MULTIPURPOSE LOGIC SYMBOL. 


2-78. |The multipurpose logic symbol is used to indicate 
a logic function that has not received a standardized logic 
symbol. The multipurpose symbol is also used to depict 
multiple logic elements that act together to perform a single 
overall logic function such as decoding, data storage, or 
counting. The symbol shown in figure 2-31 may be of vary- 
ing proportions (mostly commonly 2:1 or 1:2), but rec- 
tangular in shape. The symbol includes a descriptive name 
indicating the overall logic function performed. All active 
inputs should be labeled to indicate the effect on the overall 
function. Other descriptive information may be included as 
needed. 


FUNCTION 
I 


| 
i 7900-137 i 
Figure 2-31. Multipurpose Logic Symbol 


2-79. Examples of nonstandard symbols are given in 
figure 2-32. Figure 2-32a shows a binary-to-octal decoder. 
Figure 2-32b shows a four-bit up/down counter. 


UP/DOWN 
COUNTER 


Aout 


Bout 


Cout 


Dout 


DECODER 


Figure 2-32. Nonstandard Logic Symbols 
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1816-0914 
1024 BIT RAM QUAD 2-INPUT NAND GATE 
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1820-0055 
DECADE COUNTER 


LOGIC DIAGRAM 


ADDRESS 
DECODER 


SENSE AMPS 
& 


WRITE 
DRIVERS 


ADDRESS 
DECODER 


1820-0056 
DIVIDE BY 12 COUNTER 


As Ag Az Ag Ag 
OLOTOTETE) 


O = Pin Numbers 


OUTPUT 


The 1024-bit RAM is organized in 1024 words by 1-bit. 
Full address decoding is included in the chip. Read and 
write operations are controlled by the state of the active 
low Write Enable WE. With WE held low and the chip 
selected, the data at D,, is written into the addressed 
location. To read, WE is held high and the chip 
selected. Data in the specified location is presented at 
Doyr and is non-inverted. 


1820-0063 
DUAL 2-WIDE 2-INPUT AND-NOR GATE 
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1820-0068 
TRIPLE 3-INPUT NAND GATE 
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1820-0069 
DUAL 4-INPUT NAND GATE 


X AND X ARE EXPANDER INPUTS 


1820-0070 
8-INPUT NAND GATE 
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1820-0071 
DUAL 4-INPUT NAND GATE 


12 BD 
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1820-0072 
DUAL 2-WIDE 2-INPUT AND-NOR GATE 
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1820-0076 
DUAL JK FLIP-FLOP 


1820-0077 
DUAL D FLIP-FLOP 


1820-0084 
4-WIDE AND-NOR GATE 


1820-0099 
4-BIT BINARY COUNTER 


4-BIT 
COUNTER 


CLEAR 


High input signals on the clock 1 line cause the output at Q, to 
toggle. High input signals on the CLOCK 2 line cause outputs 
Q, - Q,; to count. If the Q, output is used as the CLOCK 2 
input, then the circuit will act as a simple 4-bit (+ 16) counter. 
Simultaneous high signals at pins 2 and 3 will clear the 
counter. 


1820-0106 
VOLTAGE REGULATOR 
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This integrated circuit is a 15 + 0.6 Vdc three terminal posi- 
tive voltage regulator with current limiting. If internal power 
dissipation becomes to high thermal shutdown circuit takes 
over thus preventing the IC from overheating. 
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BINARY-TO DECIMAL DECODER 
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Data on the input lines is interpreted as a binary number. The 
output line representing the decimal equivalent of the binary 
input will go low and remain low until the input data is 


changed. Input data for decimal numbers greater than 9 
result in all outputs being high. 
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1820-0127 
QUAD 2-INPUT NAND GATE 
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1820-0140 
DUAL 4-INPUT AND GATE 
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1820-0141 
QUAD 2-INPUT AND GATE 


1820-0142 
DUAL 4-INPUT OR-NOR GATE 


1820-0174 
HEX INVERTER 
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HEX INVERTER 


1820-0196 
PRECISION VOLTAGE REGULATOR 
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This integrated circuit provides a regulated output voltage 
and a low-current reference voltage. Provisions are included 
for voltage shut-down in the event of excessive current in an 
external circuit. The integrated circuit can be used with exter- 
nal components in a variety of configurations. 
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1820-0205 
QUAD 2-INPUT CR GATE 


1820-0207 
ONE-SHOT 


“aaa 


The one-shot is triggred bythe input signal. This produces a 
pulse with duration determined by the external RC elements. 


1820-0214 
BCD-TO-DECIMAL DECODER 
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BINARY-TO- 
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The binary code on the input lines (2°-2%) is decoded and the 
appropriate output line (0-9) will go low. Codes greater than 9 
result in all output lines remaining high. 


1820-0231 
4-BIT COUNTER 


4BIT 
COUNTER 
PARALLEL 


4 BIT 
ENABLE COUNTER 


COUNT CARRY IN 


PARALLEL ENABLE 


The counter is set from the parallel input lines. When the 
clock input line goes high and a negative input is applied to 
the PARALLEL ENABLE line, the counter is loaded. When 
the clock goes high and both the COUNT and CARRY IN 
lines go high, the counter will be incremented. The new count 
will be present on the output lines following the low-to-high 
transition of the clock. 


The CARRY OUT line will be high if the CARRY IN line is high 
and the counter lines are all high. 


1820-0233 
4-BIT UP/DOWN COUNTER 


UP/DOWN 
COUNTER 


9 ts 4-BIT 

UP/DOWN 
11—@ LOAD COUNTER 
14 CLEAR 


A negative puise at the LOAD input wili set the counter with 
the data on the input lines. A positive pulse on the CLEAR 
line will clear the counter. The counter is decremented for 
each positive-going pulse on the CLOCK DOWN line and 
incremented for each positive-going pulse on the CLOCK UP 
line. 


A negative pulse occurs on the CARRY fine when the outputs 
of the counter are all high and a negative pulse on the 
CLOCK UP line occurs. A negative pulse on the BORROW 
line occurs when the counter outputs are all low and a nega- 
tive pulse on the CLOCK DOWN line occurs. When a BOR- 
ROW pulse is generated the counter is set to all “ones”. 


1820-0239 
QUAD 2-INPUT NOR GATE 


1820-0250 
6-BIT COMPARATOR 


6-BIT 
COMPARATOR 


A- Z output is generated when each X input is equal to the 
respective Y input. 


Z = (X; @ Ys)*(X2 @ Yo)*(X3 @ Ys)*(X, @ Ya)*(Xs @ Ys)*(Xe @ Ye) 
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1820-0261 
ONE-SHOT MULTIVIBRATOR 
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ONE SHOT } 


MULTIVIBRATOR 
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When input conditions are present an output pulse is gener- 
ated. The pulse width may be determined by external timing 
circuits. 


1820-0269 
QUAD 2-INPUT POSITIVE NAND GATE 


1820-0282 
QUAD 2-INPUT EXCLUSIVE OR GATE 
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8-BIT SHIFT REGISTER 
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A positive clock pulse shifts the register contents one bit 
position and loads serial data into position Q,. A low CLEAR 
signal clears the register. 


1820-0301 
4-BIT LATCH 


1820-0305 


4-BIT BINARY FULL ADDER 1820-0327 


QUAD 2-INPUT NAND GATE 
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The full adder performs the addition of two 4-bit binary num- 
bers. The sum (%) outputs are provided for each bit and the 


resultant carry (C4) is obtained from the fourth bit. 1820-0328 
QUAD 2-INPUT NOR GATE 


OUTPUT 
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NOTE: Input conditions at A3, A2, B2, and CO are used to 
determine outputs > 1 and }2 and the value of the 
internal carry C2. The values at C2, A3, B3, A4, and 
B4 are then used to determine outputs > 3, 5 4, and 
C4. 


1820-0367 
4-BIT SHIFT REGISTER 
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SERIAL IN a 
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4-BIT 
SHIFT 
REGISTER 


4-BIT 


1820-0307 
HEX INVERTER 


SERIAL IN SHIFT 
REGISTER 


SERIAL/SHIFT 
CLOCK 


PARALLEL CLOCK 


PARALLEL 
ENABLE 


PARALLEL 


o> of © =a TD &F WwW NY 
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When the PARALLEL ENABLE line is high and a clock pulse 
occurs on the PARALLEL CLOCK line, data on parallel input 
lines (Dy - D,) will be stored in the register. Data is transferred 
to the output lines when the clock signal goes low. A clock 
pulse on the SERIAL SHIFT CLOCK line and a low on the 
PARALLEL ENABLE line will cause the contents of the regis- 
ter to be shifted one bit position. Data on the SERIAL IN line 
will be stored in the Bit 0 position. Data is transferred to the 
output lines when the clock goes low. 
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1820-0368 
5-BIT SHIFT REGISTER 


5-BIT 


SHIFT 
REGISTER 


SHIFT 
REGISTER 


_ © o© 4 D F WwW NWN 


SERIAL 
IN 


A high input signal on the PRESET line causes the register 
bits to be set if the corresponding P input line is high. 


A clock signal loads the data present on the SERIAL IN line 
into the first register position and shifts the contents of the 
register. 


1820-0370 
QUAD 2-INPUT NAND GATE 


1820-0371 
TRIPLE 3-INPUT NAND GATE 


1820-0372 
TRIPLE 3-INPUT AND GATE 


1820-0373 
DUAL 4-INPUT NAND GATE 


1820-0374 
DUAL 4-INPUT AND GATE 
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1820-0375 
8-INPUT NAND GATE 
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1820-0376 
DUAL 4-BIT NAND GATE 


1820-0377 
DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATE 


1820-0378 
DUAL 2-WIDE 2-INPUT AND-NOR GATE 


1820-0379 
4-WIDE AND-OR GATE 


1820-0380 
EXPANDABLE 4-WIDE AND-NOR GATE 


2-WIDE 4-INPUT AND-NOR GATE 


TRIPLE 3-INPUT AND GATE 


1820-0382 


1820-0384 


1820-0424 
HEX INVERTER 


1820-0429 
VOLTAGE REGULATOR 


INPUT 


VOLTAGE 2 
u REGULATOR 


OUTPUT 13 
wy 
Vv 


The regulator is a self-contained 5V regulator. Current limit- 
ing is included to limit the peak output current to a safe value. 
Thermal shutdown is also included to prevent overheating. 
Refer to the applicable equipment manual for specific use of 
the device. 


1820-0435 
9-BIT ODD/EVEN PARITY GENERATOR/CHECKER 


PARITY 
CHECKER/ 
GENERATOR 


0 
1 

2 
3 
4 
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6 
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PARITY GEN/CHECKER 


This circuit features odd/even outputs and control! inputs to 
facilitate operation in either odd or even-parity applications. 
Depending on whether even or odd parity is being generated 
or checked, the even or odd inputs can be utilized as the 
parity or 9th-bit input. 


FUNCTION TABLE 
INPUTS OUTPUTS 
= OF INPUTS AT | EVEN z Dy 
0 THRU 7 IN EVEN 


H = High Level, L = Low Level, X = Irrelevant 


1820-0437 
QUAD D FLIP-FLOP 


ALTERNATE 


4-BIT 
REGISTER 


A low signal on any of the preset inputs (P)-P3) will cause the 
corresponding register bit to be set. A high on the clock line 
will cause the data on the D,-D, lines to be stored. Data is 
stored on the positive going edge of the clock. A low on the 
CLEAR line clears the register. 


1820-0469 
JK FLIP-FLOP WITH AND INPUTS 
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1820-0491 
BINARY-TO-DECIMAL DECODER 


BINARY-TO- 


DECIMAL 
DECODER 


on OPO WO FF WwW DH 
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BINARY- ts 
TO-DECIMAL 
fa DECODER 7 ae 
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The binary input lines 2° through 2° appear directly as a 
decimal equivalent on the output lines 0 through 9 the 
selected output will be low. For binary inputs equivalent to 
decimal numbers greater than 9, all output lines will be high. 


1820-0495 
BINARY TO HEXADECIMAL DECODER 


DECODER 


i?) i 

1 2 

2 3 

3 4 

4 5 

5 6 

1820-0471 ainany : 

HEX INVERTER HEXADEC a 
9 


13 BINARY TO 
18 HEXADECIMAL 
ENABLE 14 
ALTERNATE 19 DECODER 


16 11 


When both ENABLE inputs are low the binary coded input 
lines (2°-2%) are decoded and the equivalent output line 
(0-15) goes low. 
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1820-0511 


1820-0506 
2-INPUT 4-BIT MULTIPLEXER QUAD 2-INPUT AND GATE 


A0/BO/1 
: 3 


A0/B0/1 
A1/B1/1 


‘a SPECIAL AUB , 
MULTI- aa | es 3 
PLEXER A2/Bo/t 
5 BO 2/B2/ 2 MULTI- ; 
PLEXER _ 4 B 
aseait * Dae 
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A3/B3/1 A2/B2/1 


A3/B3/1 
SELECT 


ALTERNATIVE SYMBOL 


This integrated circuit performs any of the following functions: 1820-0512 
DUAL D FLIP-FLOP 


a. Passes (A0:A3) in 1’s complement form. OUTPUTS 


b. Passes (B0:B3) unchanged. PIN3 PIN4 PIN12 PIN 13 


c. When like-numbered A and B inputs are connected, and 4 
with pin 7 low, the inputs are passed unchanged when A 
pin 9 is low, or in 1’s complement form when pin 9 is sale = : 
high. Qh-s 

d. Provides 1’s at the outputs. : 

10 
B 
12 ip) Q 9 
11 c — 
Qs 


13 


1820-0509 
TRIPLE 2-INPUT NAND-INVERT GATE 


1820-0513 


FUNCTION TABLE QUADRUPLE 2-INPUT POSITVE-AND GATES 


—____INPUTS————sis SC OUTPUTS 
2 OF INPUTS AT | EVEN x 2 
0 THRU 7 IN VEN | ODD 
L 


even | ob0 
H L 
L H 
L H 
H L 
L L 
H H 


H 
H 
L 
L 
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1820-0515 
DUAL ONE-SHOT 


When either input condition is met the one shot will generate 
an output pulse. The pulse width is determined by an external 


RC network. The circuit may be initialized by a low clear 
input. 


1820-0535 
DUAL 2-INPUT AND GATE 


1820-0538 
EXPANDABLE DUAL 4-INPUT POSITIVE NOR GATE 


A B 


1 
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2 10 
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3 i a] 
5 13 
6 STROBE 14 STROBE 


4 12 
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@ EXPANDER INPUT 


If any of the input lines are high or conditions for the expander 
input is present when the strobe input goes high, the output 
will go low. 
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1820-0539 
QUAD 2-INPUT POSITIVE NAND GATE 


1820-0545 
4-BIT BINARY UP/DOWN COUNTER 


Do 


4-BIT 

BINARY CLOCK 

D3 UP/DOWN 
LOAD COUNTER CARRY 


MA X/MIN 


CLOCK LOAD 
CLOCK ENABLE 
DN/UP 


D2 


4-BIT BINARY D. 
UP/DOWN COUNTER 3 


The counter is clocked by a low to high transition of the 
CLOCK line. The clock is effective only if the CLOCK ENA- 
BLE line is low. The CLOCK ENABLE line may only be 
changed while the CLOCK line is high. The direction of count 
is determined by the DN/UP line. If the DN/UP line is low the 
count is up. If the line is high the count is down. The counter 
may be preset with a low signal on the LOAD line. This will 
cause the data present on the input lines (D,-D,;) to be 
stored. A low output signal is generated on the CARRY line if 
either a carry or borrow condition occurs. The MAX/MIN line 
outputs a high signal when the above conditions occur, but 
for a full clock cycle. This signal is used in “look-ahead carry” 
applications. 


1820-0574 
4-BIT REGISTER 


oa nun fF Ww 


4BIT 
REGISTER 


INPUT OUTPUT 
ENABLE ENABLE 


When INPUT ENABLE is true (both signal lines false) a true 
clock signal will cause data on the input lines to be stored. A 
true signal on the CLEAR line will clear the register. When 
OUTPUT ENABLE is true (both signal lines false) the con- 
tents of the register are gated to output lines Q, through Q,. 


1820-0605 
QUAD 2-INPUT NAND GATE 
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1820-0606 
ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 


FUNCTION 
GENERATOR 


cp 
cG 


The MODE line determines whether an arithmetic or logic 
Operation will be performed (A “1” for logic function and a “0” 
for arithmetic function). The S lines select the function to be 
performed according to the table given above. If the function 
code LHHL is used and the A inputs are the same as the B 
inputs the A=B output line will be true. 


The CP (Carry Propagate) and CG (Carry Generate) lines 
are used for fast addition operations using a “look ahead” 
carry function. Tne CP iine wiii go faise when the following 
conditions are met: CP = F,°F,°F,°F3. 


If the CARRY IN line is false and the CP condition is met, 
then the CARRY OUT line will also go false. 


The CG line will go false if the pack addition results in a true 
CARRY OUT independent of the CARRY IN. The CG signal 
is defined as follows: 


CG = AB, + (Az*B2)(A3+Bs3) + (Ay*B,)(As+ By)(A3+ By) 
+ (Ao* By)(A, + B,)(A2+ Ba)(Agt Bg) 


SELECT 3 


SELECT 2 


r— 4 SELECT 1 


6 +1 SELECT 0 
7 CARRY IN 


MODE 


FUNCTION 


SELECT 
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L 
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OUTPUT FUNCTION 


LOGIC 
FUNCTIONS 


F=A 
F=AtB 

F = AB 

F = Logical O 
F= AB 
F=B8 
F=A®B 
F=AB 
F=A+B 


ARITHMETIC 
OPERATIONS 


F=A 

F= A+B 

F = A+B 

F = minus 1 {2’s complement) 
F =A plus AB 

F = [A+B] plus AB 

F = A minus B minus 1 
F = AB minus 1 

F = A plus AB 

F =A plus B 

F = [A+B] plus AB 

F = AB minus 1 
F=AplusA1 

F = [A+B] plusA 

F = [A+B] plus A 

F = A minus 1 


1820-0608 1820-0611 1820-0614 
BINARY-TO-OCTAL DECODER : LOOK AHEAD CARRY GENERATOR DUAL FOUR-BIT LATCH 


BINARY 
TO 


ay) 
BINARY- I 
T i 


OCTAL 
DECODER 
OCTAL 
DECODER 
ENABLE 


DUAL FOUR-BIT LATCH 


nv Oo Of fp WwW NN ws Oo 


CARRY 
GENERATOR 


CN+x 


Cu+y 
Cu+z LATCH 1 


LATCH 2 


Binary data is decoded to octal when the ENABLE input is 
low. For a given input only one output line will be low. 


This circuit is used together with 1820-0606 to provide fast 
addition. The Carry Generator uses CP (Carry Propagate) 
and CG (Carry Generate) signals from the adder circuits 
Lpieticl P,-P, and Go-G ll as the Carry In signal to the fi 
DUAL 4-INPUT MULTIPLEXER ira Fes BOG oa) 8 Well as. Ihe: Cary’ signal ie ihe lel 
adder circuit to provide carry in signals to succeeding adder 
circuits (Cysx, Cysy, and Cy47). This is done without waiting 
for the “ripple carry” to propagate from adder to adder. 


LATCH OPERATION — Data can be entered into the latch 
when both of the enable inputs are LOW. As long as this logic 


; ak A condition exists, output of the latch will follow the input. lf 
The G and P signals provide inputs to additional look ahead either of the enable inputs goes HIGH, the data present in the 
circuits if they are used. The output signals are defined as 


latch at that time is held in the latch and is no longer affected 
follows: 


DUAL 4-BIT by data input. 
MULTI. 
12 | PLEXER 


vu OD YF Bf 


Cusx = Gy + Po Cw The master reset overrides all other input conditions and 


forces the outputs of ali the latches LOW when a LOW signal 


Cusy = G, + Py Gy + Py Py Cy is applied to the master reset input. 


Cy+z = G, + P, G, + P, P; G + P, P, P, Cy 


X = Irrelevant 

L = LOW Logic Level 
A two bit code selects one out of four bits to be propagated G= G+ P; G + Py P, G, + Ps P,P, G H = HIGH Logic Level 
through the multiplexer. The dual output allows both states of Q,-1 = Previous Output State 
the output bit to be used. A truth table of input codes and the P = P; P, P, Po Q, = Present Output State 


resulting bit transfer is given. 
TRUTH TABLE 


OPERATION 


Data Entry 


SELECT LINES INPUTS OUTPUTS 1820-0613 


HEX INVERTER 
| fe [a fala fal onton 
0} 0 CP eT Oe ea 


L L L L 


Data Entry 
Hold 
Hold 
Hold 


ee Se Se a 3 


Reset 


X = irrelevant 
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1820-0615 
DUAL 4-INPUT NAND GATE 


8-INPUT MULTIPLEXER 


Q pny o 


8-TO-1 
MULTIPLEXER 


1 ENABLE 
22 21 20 


tos 1 
13°12 «#11 


Data on one of the 8 input lines is transferred to the output 1820-0620 
line when the ENABLE line goes false. The specific input line DUAL 4-BIT MULTIPLEXER 
to be transferred is determined by the three select lines. 


1820-0616 
QUAD 2-BIT MULTIPLEXER ; 
5 
1 |S sevecr | 16} +5V 3 
—a 4-TO-1 
2-4Aa1 ENABLE es, MULTIPLEXER 
— i — 10 Ay DUAL 4BIT 8 
ae lie le oe MULTIPLEXER 
QUAD al Ag B, 
2-BIT 4—0A C2 +13 12 
MULTIPLEXER — = a Op By 
5 +B! ac 12 
| 
a | B2 D1 1 
7 -—40B D2 
ee | 
3 QD 
Each part of the multiplexer allows one of four bits to be 


QUAD 2-BIT MULTIPLEXER 


SELECT 
INPUTS | DATAINPUTS | STROBE | OUTPUT 
1} 5° | ag | a1! A2) a3 A QA 


placed at the output terminal. The data bits are placed on the 
bist. & ; input lines prior to the multiplexing operation. The code for : Sliey oly ; 
ts roll eaath i ae One i a 2 one pes the desired bit is then placed on the select lines (refer to the re real ecealieel <3 ; 
ice tage uate ies to q i the selec eae 2 table above). The strobe line is used to gate the data bit onto nd lie : 
AiG tS 860.10 determine which data word will be the appropriate output line (A inputs to the Q, terminal etc.). Oe Oey 2 ; 
transmitted. A “0” on the select line will transmit data word 1. 1]fa]x x | 0 0 0 
A “1” on the select line will transmit data word 2. — — = ~_- - — 
Select inputs an are common to both sections. 
X = irrelevant 
1820-0621 


1820-0617 QUAD 2-INPUT EXCLUSIVE NOR GATE 


QUAD 2-INPUT EXCLUSIVE NOR GATE 
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1820-0622 
8-INPUT MULTIPLEXER 


, 
D3 8-TO-1 | 16] 
MULTIPLEXER 
tes, 


2 


&T0-1 
MULTIPLEXER 


When the ENABLE line is false, the binary select lines 2° 
through 2 are used to select one of the eight inputs, lines Dy 
through D,, and apply it to the output lines Q and Q. 


1820-0623 
8-BIT COMPARATOR 


STROBE 


When the STROBE line goes low the A bits are compared 
with the B bit. The result of the comparison is present on the 
output lines for the duration of the strobe. The output is 
decoded according to the truth table shown. 


1820-0626 
4-BIT REGISTER 


1820-0626 


1820-06 26 


4-BIT 
REGISTER 


ENABLE cicaR 


A low input on the ENABLE line allows data on the input lines 
to set the register. There are two modes of operation, one 
using the D input lines (most common) and the other using 
the P input lines. 


If the D inputs are used the P inputs are held false. When the 
ENABLE line is low the register output lines will “follow” the D 
inputs. When the ENABLE line goes high the register will 
retain the last set of data inputs. 


If the S inputs are used the D inputs are held true. When the 
ENABLE line is low, a false input on the S line will set the 
register bit. The register is then cleared by a low signal on the 
CLEAR line. The CLEAR line serves as a “master” register 
clear for both the D and S modes of operation. 
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1820-0628 
READ/WRITE MEMORY 


READ/WRITE 
MEMORY 


(INPUT OUTPUT 
DATA DATA 


5 READ/WRITE 


MEMORY 


READ/WRITE 

ENABLE 
WRITE/PASS 

ADDRESS 


This 64-bit read/write memory, consisting of 64 flip-flops, 
provides 15 words of four bits each. The data outputs can be 
wire-“anded” to other integrated circuits of the same type to 
provide a memory of up to 4704 words. With output buffering, 
additional memory capacity is possible. Access time is typi- 
cally 33 nanoseconds. 


WRITE OPERATION. Information at the data inputs is written 
into the memory by addressing the desired location and 
maintaining pins 2 and 3 low. During this operation, the 1’s 
complement of the input data is available at the output. 


READ OPERATION (NON-DESTRUCTIVE). The 1’s com- 
plement of the information written is obtained by addressing 
the desired location while holding pin 2 low. 


PASS-THROUGH OPERATION. With pin 3 low and pin 2 
high, the 1’s complement of the information at the data inputs 
is passed to the data outputs. No change is made to memory 
contents. 


OPERATION | PIN2 | PINS” DATA OUTPUTS 


Write Complement of 
data inputs. 


Read Complement of 


addressed word. 


Complement of 
data inputs. 


All high. 


Pass through 


None 
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1820-0629 1820-0655 
HEX DRIVER 


DUAL J-K FLIP FLOP DUAL 4-INPUT GATED NOR GATE 


1820-0668 
U 


When the gate enable (strobe) is high and any gate input is 


1820-0637 high the gate output will go low. 


TRIPLE 3-INPUT NOR GATE 
1820-0657 


OCTAL TO BINARY ENCODER 


i—4 1820-0681 
: fi QUAD 2-INPUT NAND GATE 
13 +5V 
ae wo 
INPUT 
A 6 
5 GROUP Ps 1820-0681 
SELECT 1820-0681 
6 c TO | GROUP ‘ A 
wo ee = Da 
" . ery INPUT 2@— 12 2 
6 te 22 1 u ss 
CHARACTERISTIC 44 _ c 
INPUT NO ? 21 0 10 9 : 
ENABLE INPUT eran 10 
me ENCODER 20 9 D 
lw J ann DD ah 
1820-0640 


16-TO-1 MULTIPLEXER 


When the ENABLE INPUT line is low and one or more of the 
input lines 0-7 are low then the output lines making up the 
binary equivalent of the highest input lines will go low. When 
this occurs the GROUP SELECT output signals also goes 


- NN WwW & FH A NN @ 


16-TO-1 
MULTIPLEXER 


9 15 14 13 11 


16-TO-1 
MULTIPLEXER 


low. If the INPUT ENABLE line is low and none of the input 
lines are selected (go low) then the NO INPUT line goes low. 
This allows the next stage of a decoder to be enabled. 
QUAD 2-INPUT NAND GATE 


QUAD 2-INPUT OR GATE 


1820-0682 
U 


One of the 16 input data lines is selected by the select lines 2° 
- 2 . A low signal on the STROBE line causes the selected 
data line to be inverted and made available on the Q output. 
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1820-0683 1820-0686 1820-0690 
HEX INVERTER TRIPLE 3-INPUT AND GATE DUAL 4-INPUT NAND GATE 


ee A 
2s a4 }—— 12 ; A 
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4 6 
D 
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1-0 =p= : 
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1820-0691 
1820-0684 1920-0688 4-2-3-2 INPUT AND-NOR GATE 
HEX INVERTER DUAL 4-INPUT NAND GATE 
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E Bs 8 
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1820-0685 
1820-0689 1820-0693 
TRIPLE 3-INPUT NAND GATE DUAL 4-INPUT NAND GATE DUAL D FLIP-FLOP 
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1820-0694 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE 


1820-0697 
DUAL 4-INPUT NAND GATE 


1820-0705 
DECADE COUNTER 


Qo 
Q4 
Q2 


o nf FP WwW 


DECADE Q3 


COUNTER 


1 
; CARRY DECADE 
OUT » COUNTER g, 


CARR 
COUNT 


When the CLOCK input goes high and the LOAD line is low, 
data on the parallel input lines (P)-P;) is stored in the counter. 
When the CLOCK input goes high and both the COUNT and 
CARRY IN lines are high, the counter will be incremented. 
The new count will be present on the output lines (Q,-Q;) 
following the high-to-low transition of the clock. 


The CARRY OUT line will be high if the output lines Q,-Q, 
equal nine (1001) and the CARRY IN line is high. The counter 
will be set to 0000 when the CLOCK line goes low. 


1820-0706 
5-BIT COMPARATOR 


5-BIT 
COMPARATOR 


ENABLE 


5-BIT 
COMPARATOR 44 


1 


When the ENABLE line is low, input lines A, through A, are 
compared with B, through B,. The appropriate output A> B, 
A=B, or A<B becomes true. The output remains unchanged 
until the ENABLE signal is removed or the input line signals 
changed. 


1820-0713 
4-BIT BINARY COUNTER 


LOAD 
ENABLE 
P 


ENABLE 
T 


CLK 


ENABLE ENABLE 
LOAD 


Synchronous operation is provided by having all flip-flops 
clocked simultaneously so that the outputs change coincident 
with each other when instructed by the count-enable inputs 
and internal gating. Clock inputs trigger the four flip-flops on 
the rising (positive-going) edge of the clock input. 


The counter is fully programmable. The outputs may be pre- 
set to either level. As presetting is synchronous, setting up a 
iow level at the ioad input disabies the counter and causes 
the outputs to agree with the setup data after the next clock 
pulse regardless of the levels of the enable inputs. The clear 
function is synchronous and a low level at the clear input sets 
all four flip-flop outputs low after the next clock pulse, regard- 
less of the levels of the enable inputs. 


Both count-enable inputs (P and T) must be high to count, 
and the T input is fed forward to enable the carry output. The 
carry output, being enabled, will produce a positive output 
pulse with a duration approximately equal to the positive 
portion of the Q, output. 
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1820-0715 
DUAL JK FLIP-FLOP 


1820-0716 
4-BIT BINARY COUNTER 


When the CLOCK input goes high and the LOAD line is low, 
data on the parallel input lines (P,-P;) is stored in the 
counter. When the CLOCK input goes high and both the 
COUNT and CARRY IN lines are high, the counter will be 
incremented. The new count will be present on the output 
lines (Q,-Q;) following the high-to-low transition of the clock. 


The CARRY OUT line will be high if the output lines Q,-Q, 
are all high and the CARRY IN line is high. 


1820-0719 1820-0721 
4-BIT COMPARATOR DUAL DIFFERENTIAL LINE RECEIVER 


STROBE 


Ms NPUT 
Ag = Bo y 5 
Bo es RESPONSE 
TIME 
Ay = By 2 STROBE 
—INPUT 
Ao =B 
zene +INPUT 


Ag = Bg 


4BiT 
COMPARATOR 


The dual differential line receiver receives inputs from twisted 
pair lines. The differential input rejects large common mode 


Four sets of two bits each are compared. If a set contains : : : : men lae 
signals while responding to small differential signals. 


equal bits, the respective A; = B, output line becomes true. 

The output line remains true until the input bit pattern is Response time can be controlled with an external capacitor 

changed. to reject input noise spikes. The output state is a logic 1 for 
both inputs open. 


1820-0722 
DUAL LINE DRIVER 


This integrated circuit consists of two line drivers, each driv- 
ing a line (such as twisted pair) and maintaining a nominal 
line current of 6 ma when the two wires in the line are at 
opposite logic levels. Output voltage levels are < 0.8 volts 
(low) and > 2.0 volts (high). When the line is isolated from 
ground the voltage across the line is at least 2.8 volts for the 
high-low or low-high state, and common-mode voltage (line 
to ground) can range from —3 volts to + 10 volts. A low input 
to pin 3 or 4 allows either channel to be inhibited. A low input 
to pin 10 inhibits both channels. 


1820-0720 
DUAL DIFFERENTIAL LINE DRIVER 


SIGNAL INPUTS | INHIBIT INPUTS 


1 
IGNAL OUT 
DUAL SIGNAL IN i. 12 } Ss 


DIFFERENTIAL 
LINE DRIVER INHIBIT 3 


INHIBIT BOTH 10 


INHIBIT 4 


5 
SIGNAL IN 
6 


SIGNAL INPUTS {INHIBIT INPUTS | SIGNAL OUTPUTS 
SIGNAL OUT PINS | PING | PIN4 | PIN 10 | PINS | PINS | 


The dual differential line driver also performs the dual four- 
input NAND or dual four-input AND function. 


X = irrelevant 


The differential outputs are balanced to drive long lengths of 
coax with characteristic impedances of 50 to 500 ohms. 
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1820-0723 
DUAL LINE RECEIVER 


1820-0724 
DUAL 2-BIT DECODER 


20 
21 


- NS Ww — 


ENABLE 


2-BIT 
DECODER 


2-BIT 


DECODER 


When the ENABLE line is low the input lines 2°-2' select one 
of four output lines 0-4. The select line goes low. 
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REGISTER 
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1820-0726 
8-BIT SHIFT REGISTER 


ie mati 8-BIT SHIFT 
Os 17 REGISTER 


14 
CLOCK INHIBIT 


When the LOAD line is low data on the parallel input lines 
D,-D; is loaded into the register. A low on the CLEAR line 
clears the register. The contents of the register are shifted 
one bit position (from D, to D, etc.) when the CLOCK IN- 
HIBIT line is low and a positive clock transition occurs. At this 
time the J and K inputs will be used to determine the next 
state of the D, bit position. 


1820-0733 
QUAD 256-BIT SHIFT REGISTER 


D3 
QUAD 
256-BIT 
SHIFT 
REGISTER 
Do Q3 


CLOCK, 


REGISTER 


CLOCK CLOCK 


Data on input lines D,-D, is loaded into the register by a high 
to low transition of either the CLOCK1 or CLOCK2 line. The 
same clock signal shifts the contents of the register one 
position and presents the next output bits on the Q,-Q, lines. 
The register is circular containing 256 4-bit words. 
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1820-0738 
DUAL 2-TO-4 LINE DECODER/DEMULTIPLEXER 
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OUTPUT SELECT 
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USED AS 1-TO-8 MULTIPLEXER OR 3-BIT DECODER 


USED AS DUAL 1-TO-4 MULTIPLEXER 
OR DUAL 2-BIT DECODER 


This integrated circuit can be used as a dual 1-to-4 multi- 
plexer or dual 2-bit decoder. When used as a multiplexer, 
data supplied to pin 1 is inverted; data supplied to pin 15 is 
not inverted. The data and strobe inputs to pins 1 and 2 can 
be interchanged with a reversal of signal sense. The inputs to 
pins 15 and 14 also can be interchanged, with no change in 
signal sense. In decoder use, the output of gate A or gate G 
must be in the high state to enable the decoder. 


By connecting pin 1 to pin 15, and pin 2 to 14, the integrated 
circuit may be used as a 1-to-8 multiplexer or 3-bit decoder. 


With the exception of the diagram showing physical position 
of pins, the diagrams above are simplified to show functional 
operation. An X in the tables indicates that the level is 
irrelevant. 


INPUT PINS OUTPUT PINS 
1,15 3 1312.14 9 10 11°12 #7 
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1820-0742 
DUAL 4-BIT LATCH 


ENABLE 


} 4 
yas 


V DUAL 4 BIT REGISTER 


High inputs on both enable lines will cause the input data 
(Ly-L;) to be stored in the register. The data is stored on the 
leading edge of the ENABLE signal. A low signal on the 
CLEAR line clears the register. 


1820-0751 
DECADE COUNTER 


ie} 
4BIT 3 


DECADE 
Po COUNTER 23 


NOTE: INDEPENDENCE OF BIT 1 
CLOCK FROM OTHERS 


A low signal on the CLOCK1 line toggles the first bit of the 
counter. A low signal on the CLOCK2 line causes the re- 
mainder of the counter to be incremented (counting to 5). lf 
the Q, output is used to provide the CLOCK2 input, the 
counter will act as a decade counter. 


D- 
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on ff 80 hm Ww NY 


ve | ENABLE 
9 11 


1820-0756 
8-BIT DRIVER 


High signals on both enable lines gate the input data. The 


on Oo oO &® Ww KH 


? 


aon DO fF WY HY = 


ENABLE 


8-BIT RECEIVER 


output data is inverted for 1820-0756 and 1820-0760. 
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1820-0760 
8-BIT RECEIVER 


A nwed 
VeVi 


HEX INVERTER 
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A output | 14 
ENABLE | 45 
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SINGLE-ENDED | 
MODE CONTROL | 9 
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1820-0765 
4-BIT COUNTER 


4-BIT 
COUNTER 


BINARY 
COUNTER 


A low signal on the LOAD line presets the counter with the 
data on the input lines D, through D;. A low signal on the 
CLEAR line clears the counter. A low signal on the CLOCK1 
line toggles the first bit of the counter. A low signal on the 
CLOCK2 line causes the remainder of the register to be 
incremented by one (counting to 7). If the Q, output is used to 
provide the CLOCK2 signal, the counter will act as a 4-bit 
binary counter. 


1820-0780 
QUAD TRI-LEVEL LINE DRIVER 


OUTPUT Aq 
1 


ame ne ane 


OUTPUT By 


5 


OUTPUT A2 
INTPUT A2 


INPUT By OUTPUT A; 


DIFFERENTIAL/ 
SINGLE-ENDED —INPTUP Aq 

MODE CONTROL 
DIFFERENTIAL/ 


| 3 | = SINGLE-ENDED 


MODE CONTROL 


OUTPUT B2 


The quad tri-level line driver can be used as either a quad 
single-ended line driver or as a dual differential line driver. 


To operate as a quad single-ended line driver, a logic 0 is 
applied to the Output Enable pins to keep the outputs in the 
normal low impedance mode, and a logic 0 is applied to both 
Differential/Single-Ended Mode Control inputs. All four chan- 
nels will then operate independently and no signal inversion 
will occur between inputs and outputs. 


To operate as a dual differential line driver, logic 0 is applied 
to the Output Enable pins, and at least one logic 1 is applied 
to the Differential/Single-Ended Mode Control inputs. The 
inputs to the A channel are connected together and the inputs 
to the B channel are connected together. In this mode, sig- 
nals applied to the resulting inputs will pass non-inverted on 
the A, and B, outputs, and inverted on the A, and B, outputs. 


1820-0782 
TRIPLE 3-INPUT NOR GATE 


1820-0788 
6-BIT REGISTER 


6-BIT 
REGISTER 

6-BIT 
REGISTER 


Data on the input lines is entered into the register by a 
positive going transition of the CLOCK line. The register is 
cleared by a low input on the CLEAR line. 


1820-0832 
TTL-TO-MOS TRANSLATOR/CLOCK DRIVER 


Voltage references V2 and V3 determine the output signal 
level. 
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1820-0833 
8-BIT REGISTER 


8-BIT 
REGISTER 


When the LOAD line is low the information on the DATA IN 
line will be stored in the register position selected by the 
address lines (2°-2?). A low CLEAR signal together with a 
high LOAD signal will cause the register to be cleared. 


If both LOAD and CLEAR lines are low the register will act as 
a multiplexer, routing information on the DATA IN line to the 
output selected by the address lines. 


1820-0834 
BINARY TO OCTAL DECODER 


BINARY 
TO OCTAL 
DECODER 


BINARY ! 
TO 


OCTAL 9 
4 DECODER 


0 
1 
2 
3 
4 
5 
6 
7 


When both enable inputs are high the binary code inputs 
(2°-2?) are decoded. The equivalent octal output (0-7) will go 
high or low if the INVERT input is high or low respectively. 


1820-0835 
2-INPUT 4-BIT MULTIPLEXER 1820-0837 
DUAL 4-INPUT NOR GATE 


; 2-BIT : i A 
MULTIPLEXER 2 : 
4 
5 


Input data (A,-A; or B)-B;) is routed to the output lines 
(Q,-Q;) according to the table given below. 
1820-0839 


SELECT LINES OUTPUT 4-BIT REGISTER 


ON 
(1,2,3,4) 


4-BIT REGISTER 
REGISTER 


Data on the input lines (D,-D,) is stored at the low-to-high 
transition of the CLOCK line. A low signal on the CLEAR line 


1820-0836 will clear the register. 


DUAL 2-BIT COMPARATOR 
1820-0842 
PARITY GENERATOR/CHECKER 


2-BIT 
COMPARATOR 


ao NOOO em 


10 PARITY PARITY 
GENERATOR/ GENERATOR/ > 
CHECKER CHECKER 


2-BIT 
COMPARATOR 


11 
12 


ODD PARITY BIT 


If the input bits A, and A, compare with the input bits B, and 
B, then the output line A= B will go high. Similarly for C and D 
Pin 8 will be high as long as the high state is present on an 


bits. 
even number of D inputs. 
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1820-0843 


1820-0845 
DUAL DATA DISTRIBUTOR 


QUAD 2-BIT MEMORY 


1-T0-4 
>) MULTIPLEXER 


QUAD 2-BIT 
QUAD MEMORY 


TwO-BIT 
MEMORY 


1- 
MULTIPLEXER 


4 
Qy 
Q 110.2 «% 
MULTIPLE XER 
20 


7 DATA 


Element A multiplexes data on the DATA line to one of four 
output lines Q,-Q,. The output line is selected by the select 
lines 2° and 2’. 


The memory is loaded by selecting the desired address with 
the W, and W, lines. Data present on the input lines D, and 
D, is then stored in the addressed word. 


Element B multiplexes the data on the input line to one of the 
two output lines Q,-Q,. The output line is selected by the 2° 
select line. 


A word is read from memory by addressing the word with the 
A, and A, lines. The word content is then output to the Q, 
and Q, lines. 


1820-0844 


1820-0846 
DUAL 3-INPUT PULSE SHIFT/DELAY AND GATE QUAD BUFFER 


R1 


The outputs of the gates are delayed by an amount deter- 
mined by an external RC network. 
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1820-0899 
DECADE COUNTER 


Synchronous operation is provided by having all flip-flops 
clocked simultaneously so that the outputs change coincident 
with each other when instructed by the count-enable inputs 
and internal gating. Clock inputs trigger the four flip-flops on 
the rising (positive-going) edge of the clock input. 


The counter is fully programmable. The outputs may be pre- 
set to either level. As presetting is synchronous, setting up a 
low level at the load input disables the counter and causes 
the outputs to agree with the setup data after the next clock 


ENABLE ENABLE 
P LOAD T 
3 


pulse regardless of the levels of the enable inputs. The clear 
function is asynchronous and a low level at the clear input 
sets all four of the flip-flop outputs low regardless of the levels 
of the enable inpuis. 


Both count-enable inputs (P and T) must be high to count, 
and the T input is fed forward to enable the carry output. The 
carry output, being enabled, will produce a positive output 
pulse with a duration approximately equal to the positive 
portion of the Q, output. 


1820-0900 
TRIPLE 3-INPUT NOR GATE 
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1820-0902 
DUAL 2-INPUT DRIVER 


4 11 


1820-0906 
DUAL 4-INPUT MULTIPLEXER 


DUAL 
4-T0-1 
MULTIPLEXER Q, 


DISABLE A 
Bo 
By 


Bo 


Bs 


DISABLE B 


2) 2 


The multiplexer allows one of four bits to be placed at the 
output terminal. The data bits are placed on the input lines 
prior to the multiplexing operation. The code for the desired 
bit is then placed on the select lines (refer to the table above). 
The strobe line is used to gate the data bit onto the appropri- 
ate output line (A inputs to the Q, terminal etc.). 


DISABLE A 


DUAL 
4-TO-1 
MULTI- 

PLEXER 


SELECT 
INPUTS 


DATA INPUTS STROBE OUTPUT 


Xx 
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Select inputs Sg and S; are common to both sections, 


X = irrelevant 


1820-0907 1820-0998 
TRIPLE 3-INPUT POSITIVE-NAND GATE DUAL 4-TO-1 MULTIPLEXER 


Qo PF uw ® 


L 
FOUR- TO-ONE 
MULTIPLEXER 


Ay FOUR-TO-ONE 22 
"1 MULTIPLEXER 


Each part of the 1820-0998 multiplexer allows one of four bits 

1820-0921 to be placed at the output terminal. The data bits are placed 

HEX INVERTER on the input lines prior to the multiplexing operation. The 

code for the desired bit is then placed on the select lines 

(refer to the table above). The strobe line is used to gate the 

data bit onto the appropriate output line (A inputs to the Q, 
terminal etc.). 


1820-0990 
QUAD NAND LINE RECEIVER 


X 
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RESPONSE 
CONTROL 
1 3 


5 RESPONSE 


CONTROL 
4 6 


9 RESPONSE 


CONTROL 
10 8 


12 RESPONSE 


CONTROL 
13 11 


Select inputs S, and S, are common to both sections. 
X = irrelevant 


Each receiver section has an external response control input 
that permits the connection of an external resistor to control 
the threshold voltage level. 
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1820-0999 
FUNCTION GENERATOR 


FUNCTION 
GENERATOR 


A=B 14 


CARRY OUT 16 
cp 15 
CG 17 


The MODE line determines whether an arithmetic or logic 
operation will be performed (A “1” for logic function and a “0” 
for arithmetic function). The S lines select the function to be 
performed according to the table given above. If the function 
code LHHL is used and the A inputs are the same as the B 
inputs the A = B output line will be true. 


The CP (Carry Propagate) and CG (Carry Generate) lines 
are used for the fast addition operations using a “look ahead” 
carry function. The CP line will go false when the following 
conditions are met: 


CP = Fo*F,°F °F, 


lf the CARRY IN line is false and the CP condition is met, 
then the CARRY OUT line will also go false. 


The CG line will go false if the pack addition results in a true 
CARRY OUT independant of the CARRY IN. The CG signal 
is defined as follows: 


CG = AsB, + (AzBz) (Az+Ba) + (AyB, )(Az+Bz)(As+ Bs) 
+ (Ag Bo)(A,+ B,)(Az+ B2)(Ag+ Bs) 


FUNCTION 
GENERATOR 


FUNCTION 
SELECT OUTPUT FUNCTION 


LOGIC ARITHMETIC 
FUNCTIONS OPERATIONS 


BE VE es Lee F=A 

LIL [LH | F=AtB F = A+B 

LIL JH|L |F=AB F=A+B 

L }lL |H|H | F=LogicalO | F = minus 1 (2’s complement) 
L{H}|L{L ]F=AB F = Aplus AB 
LIH|LJH]F=B F = [A+B] plus AB 
LJH|JH/{L |]FH=HAS&B F = Aminus B minus 1 
LJH|H|H | F=AB F = AB minus 1 

H|JL{L {Le | F&=A+B F = Aplus AB 

HIL|L JH |F=A@B F=AplusB 
HjJLJH/L|F=B F = [A+B] plus AB 
H|JtL}H{|H|F=AB F = AB minus 1 

H{H;L JL | F = Logical 1 F=AplusA1 

H}|H|L JH | F=AtB F = [A+B] plusA 
HIHITHIL | F=A+B F = [A+B] plus A 

JH fail fea | F= A mina | 
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1820-1015 
QUADRUPLE 2-LINE-TO-1-LINE DATA 
SELECTORS/MULTIPLEXERS 


positive logic: 
Low level at S selects A inputs 
High level at S selects B inputs 


INPUTS 
OUTPUT Y 
STROBE | SELECT | A B 
H x xX xX L 
L L L x L 
L L H xX H 
L H X oL L 
i H X oH H 


H = high level, L = low level, X = irrelevant 


1820-1016 
DUAL 2-INPUT OR GATE 


1820-1027 
4-BiIT SHIFT REGISTER 


SERIAL 
INPUT PARALLEL INPUTS 


(4) (5) (6) (7) 


SHIFT (gy 
LOAD. O 
CONTROL 


(15) (14) (13) (12) (11) 
aa aB ac ano 


PARALLEL OUTPUTS 


The 4-bit registers feature parallel inputs, parallel outputs, 
J-K serial inputs, shift/load control input, and a direct over- 
riding clear. The registers have two modes of operation: 


Parallel Load 
Serial shift 


Parallel loading is accomplished by applying the four bits of 
data and taking the shift/load control input low. The data is 
loaded into the associated flip-flop and appears at the out- 
puts after the positive transition of the clock input. Serial data 
flow is inhibited during loading. 


Shifting is accomplished when the shift/load control input is 
high. Serial data is entered at the J-K inputs. These inputs 
permit the first stage to perform as a J-K, D-, or T-type 
flip-flop as shown in the function table. 
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1820-1027 
4 BIT SHIFT REGISTER (CONTINUED) 
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FUNCTION TABLE 


SERIAL PARALLEL 
J A B Cc 


D 
X 


H = High level (steady state) 

L = low level (steady state) 

X = irrelevant (any input, including transitions) 

* = transition from low to high level 

a, b, c, d = the level of steady-state input at A, B, C, or D, 


respectively 
Qao: Qeo; Qeo; Qpo = the level of Q,, Qg, Qe Or Qo, respec- 
tively, before the indicated steady-state 
input conditions were established 
Qan> Qen: Qcn = the level of Q,, Qs, or Qe, respectively, 
before the most-recent transition of the 
clock 


1820-1042 
PARALLEL-LOAD 8-BIT SHIFT REGISTER 
WITH COMPLEMENTARY OUTPUT 


1112 13143 4 5 6 


A B C DE F GH 
SS 


PARALLEL 
INPUTS 


The 8-bit serial shift registers which shift the data in the 
direction of Q, toward Q,, when clocked. Parallel-in access to 
each stage is made available by eight individual direct data 
inputs which are enabled by a low level at the shift-load input. 
The register has gated clock inputs and complementary out- 
puts from the eighth bit. 


Clocking is accomplished through a 2-input positive-NOR 
gate, permitting one input to be used as a clock-inhibit func- 
tion. Holding either of the clock inputs high inhibits clocking 
and holding either clock input low with the load input high 
enables the other clock input. The clock-inhibit input should 
be changed to the high level only while the clock input is high. 
Paraiiei ioading is inhibited as iong as the ioad input is high. 
Data at the parallel inputs are loaded directly into the register 
on a high-to-low transition of the shift-load input indepen- 
dently of the levels of the clock, clock inhibit, or serial inputs. 


H = high level (steady state), L = low level (steady state) 

X = irrelevant (any input, including transitions) 

? = transition from low to high level 

a... h = the level of steady-state input at inputs A thru H, 
respectively. 

Qao,Qpo,Quo = the level of Q,, Qg, or Qy, respectively, 
before the indicated steady-state input conditions were 
established. 

Qan,Qen = the level of Q, or Qg, respectively, before the 
most-recent ¢ transition of the clock. 
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1820-1053 
HEX SCHMITT-TRIGGER INVERTERS 
(PULSE SHAPING) 


1820-1064 


8-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 


A | SERIAL 
p | INPUTS 


PARALLEL 


OUTPUTS 


The 8-bit shift register has gated serial inputs and an asyn- 
chronous clear. The gated serial inputs (A and B) permit 
complete control over incoming data. A low at either (or both) 
input(s) inhibits entry of the new data and resets the first 
flip-flop to the low level at the next clock pulse. A high-level 
input enables the other input which will then determine the 
state of the first flip-flop. Data at the serial inputs may be 
changed while the clock is high or low, but only information 
meeting the setup requirements will be entered. Clocking 
occurs on the low-to-high-level transition of the clock input. 


H = high level (steady state), L = low level (steady state) 
X = irrelevant (any input, including transitions) 
= transition from low to high level 

Qro; Qeo,Quo = the level of Q,, Qg, or Qy, respectively, 
before the indicated steady-state input conditions were 
established. 

Qan, Qen = the level of Q, or Qg before the most-recent + 
transition of the clock; indicates a one-bit shift. 
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1820-1072 
DECODER/MULTIPLEXER 
1¥0 
ENABLE 1G 
v1 
1G { 
1¥2 ENABLE | | | 1 16| +5V 
( | ENABLE 
1A 15 
1A SELECT = aS 
SELECT 
INPUTS 173 1B 14] 2A 
r= SELECT 
1¥0 B 28 
DATA 
OUTPUT 
pata | 1¥1 Yo 2vo 
OUTPUTS 
1¥2 Y1 a 2Y¥1 
DATA 
OUTPUTS 
1Y | | 
ENABLE 2G ot = aa = ons 
on 4 2Y3 
2a 
SELECT 
INPUTS 


2B 


The decoder/demultiplexer consists of two individual two-line 
to four-line decoders in a single package. 


INPUTS 


H = high level, L = low level, X = irrelevant 
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1820-1073 
4-BIT QUAD EXCLUSIVE-NOR 


+5V = (14), GND = (7), ( ) = Denotes Pin Numbers 


1820-1076 
HEX D-TYPE FLIP-FLOPS WITH CLEAR 


FUNCTION TABLE 
(EACH FLIP-FLOP) 


INPUTS OUTPUTS 
CLEAR CLOCK D| Q_ | 
L 


L x x 


1820-1077 . 1820-1081 
QUADRUPLE 2-LINE-TO-1-LINE DATA TRI-LEVEL QUAD BUS TRANSCEIVER 


SELECTORS/MULTIPLEXERS 


STROBE 


~~ 


4A 


aow wh 


INPUTS 
48 


4Y OUTPUT 


3A 


1 SELECT INPUTS 


15 STROBE 


3 COTTRRI-LEVEL oe 

In QUAD BUS Pou | 13 
TRANCIEVER 

12 


3B 


3Y OUTPUT 


INPUTS 
OUTPUT Y 
STROBE | SELECT! A B 


H = High Level, L = Low Level, X = Irrelevant 
The Tri-Level Quad Bus Receiver consists of four pairs of 


positive logic: tri-level logic elements configured as Quad Bus Drivers/ 
Low level at S selects A inputs Receivers along with separate buffered receiver enable and 
High level at S selects B inputs driver enable lines. 


A logic “1” on tne Data Enable (D/E) inut allows input data to 
be transferred to the outputs of the Drivers while a logic “0” 
will force the outputs to a high impedance state. 


The Receiver gates are enabled by a logic “0” on the Re- 


ceiver Enable (R/E) pin. A logic “1” forces the Receiver 
Outputs to a high impedance state and disables the inputs. 
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1820-1100 
QUAD 2-INPUT MULTIPLEXER 


A (3) 


worp (10) 


SELECT . ec aan: > 115) g, 
TTT) , 


When the word-select input is low, word 1 (A1, B1, C1, D1)is 
applied to the flip-flops. A high input to word select will cause 
the selection of word 2 (A2, B2, C2, D2). The selected word is 
clocked to ihe output terminals on the negative-going edge of 
the clock pulse. 


FUNCTION TABLE 
INPUTS OUTPUTS 
WORD 
SELECT CLOCK] Qqg Og Qc Qp 
al sobb1—sed d1 


high level (steady state) 

low level (steady state) 

= irrelevant (any input, including transitions) 

transition from high to low level 

al, a2, etc. = the level of steady-state input at A1, A2, etc. 
Qac, Qe, etc. = the level of Qu, Qzg, etc. entered on the 
most-recent | transition of the clock input. 


It 


H 
L 
X= 
J 
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1820-1107 
8-BIT SHIFT REGISTER 


SERIAL 
IN 


A 
B oan | 
—ic ae] 
D ' D, 
Oy 13 i 
10 E ' 
' D, 
F 
G Dy 8-BIT 
SHIFT 


D REGISTER 
3 


SERIAL 
INPUT 


CLK 


CLOCK 

INHIBIT 
SHIFT/ 

LOAD 


CLOCK 
INHIBIT 


CLOCK 


CLEAR 


PARALLEL 
INPUTS E 


{ 
| 
| 
| 
| 
l 
tot 
i 
I 
u 
I 
{ 
i of 
{ 4 
It 
t 


OUTPUT Q,,~7 


| ——_———- SERIAL SHIFT ————_—__»| 


CLEAR 


The parallel or serial-in modes are established by the shift/ 
load input. When high, this input enables the serial data input 
and couples the register for serial shifting with each clock 
pulse. When low, the parallel data inputs are enabled and 
synchronous loading occurs on the next clock pulse. During 
parallel loading, serial data flow is inhibited. Clocking is ac- 
complished on the low-to-high level edge of the clock pulse. 
Holding either of the clock inputs high inhibits clocking; hold- 
ing either low enables the other clock input. A direct clear 
input overrides all other inputs, including the clock, and sets 
the register to zero. 


| a ae a ee eS, eT, 1 (| LE, OR Se earner oer ene 
L 


L 


L L 
INHigiT4 oH H H H 


j~w—-—— SERIAL SHIFT -——> 
LOAD 


FUNCTION TABLE 


INPUTS 


SHIFT/ CLOCK 


CLOCK SERIAL 


LOAD INHIBIT 


high level (steady-state) 

low level (steady-state) 

Irrelevant (any input, including transitions) 

= transition from low to high level 

...h =the level of steady-state input at inputs A through 
H, respectively. 


»-> x<crl 
| 


INTERNAL 
PARALLEL OUTPUTS 


On Op 
X L L 


Qao: Qgo, Quo = the level of Q,, Qz, or Qy, respectively, be- 
fore the indicated steady-state input condi- 
tions were established. 

Qan, Qgn = the level of Q, or Q3, respectively, before the 

most-recent ¢ transition of the clock. 


1820-1113 1820-1116 
TRI-LEVEL 8-BIT LATCH DUAL J-K POSITIVE EDGE TRIGGERED FLIP-FLOP 


SECTION 1 


DATA INPUT/OUTPUT 1 © 


UO) 
1 | READ +5V 15 
eS ee a et A he 14 JCLRQ 10 
12 CLK 
13 K Q 9 
DATA INPUT/OUTPUT 2 is SECTION 2 
‘ 
INPUTS/ 
OUTPUTS 
INPUTS/ 
52 BS, Seed fase ae rey tas Senos FUNCTION TABLE 


INPUTS OUTPUTS 
PRESET CLEAR CLOCK J K fa 08 | 
L H X 


X Xx 
H X X X 
X X 


6 
DATA INPUT/OUTPUT 3 O— 


7 
DATA INPUT/OUTPUT 4 O—{ 
ee eae 
9 


ae ree = eg 
DATA INPUT/OUTPUT 6 oy 


DATA INPUT/OUTPUT 5 


L X 


1" 
DATA INPUT/OUTPUT 7 O— 


H 
H 
H 


TRUTH TABLE 


1 0 0 x Output = 0 
x 


x 1 1 
0 ie] x 0 Write 
0 0 0 1 Read 


1820-1130 
13-INPUT POSITIVE-NAND GATE 


Inputs and outputs are accessed on the same leads of 
the tri-level 8-bit latch. When in the high impedance 
state, the outputs and inputs are disabled and no in- 
formation can be entered. When the outputs are active, 
the gating associated with each latch prevents informa- 
tion from being entered. Outputs are disabled while 
information is entered. 
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1820-1131 1820-1140 
6-BIT COMPARATOR 9-BIT PARITY GENERATOR AND CHECKER 


6) ODD 
OUTPUT 


| | INHIBIT 
EVEN i 


OUTPUT 


9) 


(8) INHIBIT 


The comparator determines equality or non-equality between 
two 6-bit words. A strobe over-ride, when a logic 1, will force 


the output to a logical 1. 
LOGIC EQUATIONS: 


ODD OUTPUT = 1 * P2*Pg* Pa * Pa * Pg * P7* Pg* Pg 
EVEN OUTPUT = Py * Pp * Py * Py * Pe, * Pg * Pz * Py * Pg 


The 9-Input Parity Generator/Parity Checker is used to detect 
errors in data transmission or in data retrieval. Two outputs 
(EVEN and ODD) are provided for versatility. An INHIBIT 
input is provided to disable both outputs. (A logic 1 on the 
INHIBIT input forces both outputs to a logic 0.) 


When used as a Parity Generator, the generator supplies a 
parity bit which is transmitted together with the data word. 


At the receiving end, the device acts as a Parity Checker and 


indicates that data has been received correctly or that an 
error has been detected. 
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1820-1158 1820-1199 
2 WIDE 2-INPUT AND 3-INPUT HEX INVERTER 


AND-OR-INVERT GATES 


a <He 
2Y | 4 11/58 
3A Pon - 10|5Y 
—s | —_ 
3¥) 6 | 9 4A 
<I 


{9 


=a 
8 


GND | 7 


1820-1212 
DUAL J-K NEGATIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH PRESET AND CLEAR 


1820-1191 
QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR 


INPUTS OUTPUTS 


PRESET CLEAR CLOCK J fa a | 
L H x H 
H = high level (steady state), | = low level (steady state), 
X = irrelevant, | = transition from high to low level 
Q, = the level of Q before the indicated input conditions 


were established. 
TOGGLE: Each output changes to the complement of its 
previous level on each active transition of the clock. 
* This configuration is nonstable; that is, it will not persist 
when preset and clear inputs return to their inactive (high) 
level. 


L X H = high logic level (steady state) 

L = low logic level (steady state) 

X = irrelevant 

t = transition from low to high level 

Q, = The level of Q before the indicated steady-state input 
conditions were established 


TOGGLE 


K 
x 
x 
x 
L 
L 
H 
H 
xX | Qy Ap 


H 
H 
H 
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1820-1216 1820-1217 
DECODER/DEMULTIPLEXER 8-INPUT MULTIPLEXER WITH 
COMPLEMENTARY OUTPUTS 


B SELECT 


STROBE {7} 


(ENABLE) 

INPUTS ae 
OUTPUTS bo 

ENABLE | SELECT 
IG) G2*|c B A|lyYo Y1 Y2 Y3 Y4 Y5 Y6 Y7 o1 


= 
a ies 
<= 
ea aR 1 
cx 


OUTPUT W 


DATA 
INPUTS Spa OUTPUT Y 


se a Se ee 
MmOoerrrreceKe 
mrrrtieceeccrKEK 
po a Oe ae ee OB 
meuierrmexrmwueéx™x 
ITLTILIITIIriITt 
ELrTILIrTriIrt 
ITLIiTrre 
IrLIrrwxrge 
rmrrirrrirsTt 
rI-LTITxIrT 
Ir-zrrrrir3gigs 
Tm IILIILTILIIL 


D5 
*G2 = G2A + G2B 
H = high level, L = low level, X = irrelevant 


A AB BCC 
FROM DATA SELECT LINE 
ADDRESS BUFFERS 


INPUTS OUTPUTS 
SELECT | STROBE 
Cc BOA 
x xX xX 4 L H 
Lobo L | po odd 
L tL H L D1 =6DI 
ook L D2 D2 
iL H H L 03. «D3 
HLL L D4 4 
iH LH L D5 D5 
1H HL L D6 =s«OO6 
H HoH L bp? «(D7 
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1820-1240 1820-1260 1820-1261 
DECODER/DEMULTIPLEXER DUAL MULTIVIBRATOR 4-BIT BINARY FULL ADDER 


1A +5V 


1B 1 REXT/ 


CEXT 
1 CEXT 


G1 
G2A 7; ENABLE 
G2B 


1CLR 


2REXT/ 
CEXT 


2 REXT/ 
2 CEXT CERT 


§ 7 
l | 
as ! 
7” 
= 


INPUTS ares 
OUTPUTS 
ENABLE | SELECT 


G1. G2 YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 Each multivibrator features a negative transition triggered 
input and a positive transition triggered input. Either input can OUTPUT 
‘ H A ae , . a . " ie Hn be used as an inhibit input 
L xX |X X X}|H HH H HH HH pur 
H L L LOL L H H H H H H H 
H E a. eh de Ae. Ek oe H H =H Output pulse width is determined by external component 
H L L oH OL H H L H H H H H A | idth = 0.7 X RC 
4 L lL H HI HoH HoOL 4 H HOH values. Approx. pulse width = 0. : 
H L H LoL H H H H L H H H 
H L H tL H H H -H H H L H H 
H FL{|HH LILH H H H H H LH FUNCTION TABLE 
H L Be ee See a OH HoH H H or 2 (EACH MONOSTABLE) 
L L L L L L L H L L 
*G2 = G2A + G2B INPUTS OUTPUTS r , ' ( e % yi L H L 
H = high level, L = low level, X = irrelevant CLEAR Q Qa ; ' ; 
L H L L Hi i i L H L 
H H L L L H L H H L 
L L H L L H L H H L 
H L H L H H L L L H 
L H H L H H L L L H 
H H H L L L H H L H 
L L L H L H L H H L 
H L L H H H L i L H 
L H L H H H L L L H 
H H E H L L H H L H 
1820-1250 Also see description and switching L L H H L L H H L H 
QUAD 2-INPUT EXCLUSIVE OR GATE characteristics H L H H H L H L H H 
; ‘i 7 8 . on 
H = high level (steady state) : : 7 i saat aa : i. : 
L = low level (steady state) i " 
t = transition from low to high level 
2 = transition from high to low level H = high level, L = low level 
JL = one high level pulse NOTE: input conditions at A1, B1, A2, B2, and CO are used 
‘LT = one low level pulse to determine outputs > 1 and 2 and the value of the 
X = irrelevant internal carry C2. The values at C2, A3, B3, A4, and 
B4 are then used to determine outputs 23, 24, and 
C4. 
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1820-1275 
DUAL 5-INPUT POSITIVE-NOR GATES 


1820-1288 
DUAL CLOCK DRIVER 


OUTPUT 8B 
NC 
INPUT B 


NC 


NC 


1820-1293 
10-BIT COMPARATOR 


1820-1302 
DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


OUTPUTS 


Ag 
= 
STROBE 
TRUTH TABLE 


CONDITION Shee 


A=B,A#B 1 
A=8 1 
AFB 0 


A~ Ag thru Ag 
B = Bg thru Bg 


INPUTS | ouTPUTS | 


SELECT STROBE y W 
S 
2 Z 


Cc B A 

X MK X H 

LC. «be ob L DO DO 
L kL eH L 

Ee. dt, ve L 

L H 4H is 

H L L L: 

H L #H L 

H H L L 

H H H L 
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The data selector/multiplexer contains full binary decoding to 
select one-of-eight data sources and feature a strobe- 
controlled three-state output. The strobe must be at a low 
logic level to enable these devices. The three-state outputs 
permit a number of outputs to be connected to a common 
bus. When the strobe input is high, both outputs are in a 
high-impedance state in which both the upper and lower 
transistors of each totem-pole output are off, and the output 
neither drives nor loads the bus significantly. When the 
strobe is low, the outputs are activated and operate as stan- 
dard TTL totem-pole outputs. 


To minimize the possibility that two outputs will attempt to 
take a common bus to opposite logic levels, the output con- 
trol circuitry is designed so that the average output disable 
time is shorter than the average output enable time. 


1820-1304 
4-BIT BIDIRECTIONAL UNIVERSAL 
SHIFT REGISTER 


PARALLEL 
Aes OUTPUTS 


a wo ® Ww 


The register has four distinct modes of operation. 


Parallel (broadside) load 

Shift right (in the direction Q, toward Q,) 
Shift left (in the direction Q, toward Q,) 
Inhibit clock (do nothing) 


Synchronous parallel loading is accomplished by applying 
the four bits of data and taking both mode control inputs, SO 
and S1, high. The data are loaded into the associated flip- 
flops and appear at ihe outputs afier the positive transition of 
the clock input. During loading, serial data flow is inhibited. 


Shift right is accomplished synchronously with the rising edge 
of the clock pulse when SO is high and S1 is low. Serial data 
for this mode is entered at the shift-right data input. When SO 
is low and S1 is high, data shifts left synchronously and new 
data is entered at the shift-left serial input. 


Clocking of the flip-flop is inhibited when both mode control 
inputs are low. The mode controls should be changed only 
while the clock input is high. 


INPUTS OUTPUTS 

MODE SERIAL | PARALLEL 
CLEAR| S1 SO| CLOCK| LEFT RIGHT] A B Cc D|%& Qg QA _ Qp 
L xX xX x x x ROS ia es 
H x xX L x X |X X X X|/Qa9 Ago Acq Apg 
H H H t X X a Dy ~e “d a b Cc d 
H L oH 1 x H Ke EA Og SO ne. Gis 
H L oH 1 x L KORO OE DEE. OgecGn.. Oe. 
H H oL t H X 1% x 96/05, Ge, O5,. 4H 
H H oL t L xX |X X X X/Qg, O%, Op, L 

x |X xX X xX 


H = high level (steady state) 

L = low level (steady state) 

X = irrelevant (any input, including transitions) 

? = transition from low to high level 

a, b, c, d = the level of steady-state input at inputs A, B, 
C, or D, respectively. 


Qao; Qp0;Qco, Qno = the level of Q,, Qs, Qc, or Qo, re- 


spectively, before the indicated steady-state input con- 
ditions were established. 


Qan: Qn: Qen: Qon = the level of Q,, Qs; Qe, Qp; re- 


spectively, before the most recent 7 transition of the 
clock. 
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1820-1305 
LOOK-AHEAD CARRY GENERATOR 


DESIGNATION PIN NOS. } FUNCTION, 
ACTIVE-LOW 
2G 31,145 
60.61.6263 rae | can EER ec ae 
ACTIVE-LOW 
PO,P1,P2,P3 4,2,15,6 CARRY PROPAGATE INPUTS 


[te sear = ae | CARRYINPUT INPUT 


eon 
ne oe 12,11,9 CARRY OUTPUTS 
n+z 
P fe ACTIVE -LOW 
CARRY GENERATE OUTPUT 


aa 


ACTIVE-LOW 
CARRY PROPAGATE OUTPUT 


1820-1318 1820-1321 


8-INPUT MULTIPLEXER WITH 4-BIT MAGNITUDE COMPARATOR 
COMPLEMENTARY OUTPUTS 


STROBE (7) 
(ENABLE) 


(4) 


ba 


A>B 
OUTPUTS {| A=B 


01 


A<B 
D2 


=p | CASCADING 
A=B / iNpUTS 


A>B 


DATA 
INPUTS ‘\p4 


D5 


93,63 2,82 | 1,61 | ao,80 | A>B|A<B/ A-B|A>B8 | A<B | a-8 


A3>B3 x x 
A3< B3 x 
A3 = B3| A2>B2 
A3 = B3| A2< B2 
A3 = B2| A2 = B2 | A1>B1 
A3 = B3| A2 = B2 | A1<B1 
A3 = B3| A2 = B2 | A1=B1 
A3 = B3| A2 = B2 | A1=B1 
A3 = B3| A2 = B2 | A1=B1 
A3 = B3| A2 = B2 | A1=B1 
INPUTS A3 = B3| A2 = B2 | A1=B1 
T (A3 =B3|A2=B2 | Ai=B1 
A3 =B3| A2 = B2 | A1=B1 


p72) 


x KK 


AABBEC 
FROM DATA SELECT LINE 
ADDRESS BUFFERS 


Leer Ve La Lele Ss “i 


rox om oe KK Km mK KK OK 
Trt oe KK mK mK KK OK 
TeereorLererrmrerzriwies 
cmermrererrrererrcoe 


~ cox OOo KKK KKK 


1820-1322 
QUADRUPLE 2-INPUT 
POSITIVE-NOR GATES 


positive logic 
Y=A+B 
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1820-1323 1820-1464 1820-1633 
8-INPUT POSITIVE-NAND GATE DUAL 4-BIT BINARY COUNTER TRI-LEVEL 
OCTAL LINE DRIVERS/ 

LINE RECEIVERS 


OUTPUTS OUTPUTS 
1 CLEAR 
jp eee 
17 2. CLEAR 
COUNT SEQUENCE 
1820-1367 (EACH COUNTER) 


QUAD 2-INPUT AND GATE 


e 


logic: 1Y = TAwhen 1G is low 

2Y = 2A when 2G is low 
When 1G is high 1Y outputs are at a high impedance 
When 2G is high 2Y outputs are at a high impedance 


WONAHEWN=O 
EZTEEGTIEGTiIrrrerrrre 
EBEEEeCr rr rrigrererer 
mrrerrrererrrririre 
Dererererriririr 


1820-1395 
6-BIT LATCH 
1820-1624 1820-1638 
TRI-LEVEL 9-BIT ODD/EVEN PARITY 
OCTAL LINE DRIVERS/ GENERATOR/CHECKER 


LINE RECEIVERS 


INPUTS 


TRUTH TABLE 


NUMBEROFINPUTSA |___OUTPUTS | 
THRU I THAT ARE HIGH SEVEN SODD 


This integrated circuit contains six high speed latches or- 
ganized as an independent 4 bit and 2 bit latches. The 


. ; fae ec a : logic: 1Y = 1A when TG is low 0,2,4,6,8 H L 
latches act as high speed inverters when the “write” input is __2Y = 2A when 2G is high 139.5 ‘ % 
ik 33 When 1G is high 1Y outputs are at a high impedance 

low . When 2G is low 2Y outputs are at a high impedance H = high level, L = low level 
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1820-1639 1826-0049 
QUAD EXCLUSIVE OR/NOR GATE VOLTAGE REGULATOR 


V+ FREQUENCY Ve 


COMPENSATION 
TRUTH TABLE 


al ERROR SERIES PASS 
INVERTING 4 AMPLIFIER TRANSISTOR 
Lok ob INPUT 
. : : NON-INVERTING 5 
HOH OL ss 19 REGULATED 
tL tou OUTPUT 
5 : ? VOLTAGE 
H H H CURRENT 
H = high level, L = low level Cougene CURRENT eos 
positive logic: Y = (A ® B) @ C = ABC + ABC + ABC + ABC INPUT TRANSISTOR 9 V2 ae 
VOLTAGE en REG 
REFERENCE NON-INY §—— GutpyT 
AMPLIFIER gall VOLTAGE 
g REFERENCE REFERENCE v 
oumor® sir 
When C input is low, operates as a Exclusive OR gate. 
When C input is high, operates as a Exclusive NOR 
gate. 
COMPENSATED 
V- ZENER 
: This integrated circuit provides a regulated voltage and a 
low-current reference voltage. Provisions are included for 
voltage shut-down in the event of excessive current in an 
external circuit. The integrated circuit can be used with exter- 
nal components in a variety of configurations. For specific 
information, refer to the applicable technical manual. 
1820-1758 1826-0065 
QUAD TTL TO MOS DRIVER VOLTAGE COMPARATOR 


LOGIC DIAGRAM 


BALANCE/ 
STROBE 


PIN NAMES 


I, -Ig SELECT INPUTS 


0,-O, ORIVER OUTPUTS 


E,- £4 ENABLE INPUTS Voc +5V POWER SUPPLY 


R REFRESH SELECT INPUTS Yop +12V POWER SUPPLY 
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1826-6065 


OPERATIONAL AMPLIFIER 


OFFSET 
NULL (COMP) 


INVERTING 
INPUT 


This integrated circuit is an operational amplifier. External 
components permit its use in a variety of functions, such as a 
long interval integrator, timer, sample-and-hold circuit square 
wave generator, or pulse-width modulator. For specific infor- 
mation, refer to the applicable technical manual. 


1826-0070 
OPERATIONAL AMPLIFIER 


OFFSET a 
NULL 


INVERTING 
INPUT 


117 V+ 
NON-INV 
INPUT 


OFFSET 
NULL 


This integrated circuit is an operational amplifier. External 
components permit its use in a variety of functions. For 
specific information, refer to the applicable technical manual. 


1826-0100 
DUAL OPERATIONAL AMPLIFIER 


INVERTING 
INPUT OFFSET NULL 


NON-INVERTING 
INPUT 


3 OFFSET NULL 


NON- INVERTING 
INPUT 


INVERTING OFrset 


INPUT 


This integrated circuit consists of two separate operational 
amplifiers. External components permit their use in a variety 
of separate and combined functions. For specific information, 
refer to the applicable technical manual. 


1826-0106 
VOLTAGE REGULATOR 


C= OUTPUT (2) 
C= + COMMON (3) 
LC > INPUT (1) 


The voltage regulator provides a positive 15 volt output with 
current limiting, thermal shutdown, and safe area compensa- 
tion internally incorporated in the device. Refer to the applic- 
able equipment manual for specific use of the device. 
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1826-0138 
QUAD VOLTAGE COMPARATOR 


a + : 3 
INPUT > 3. 
2+ ? 


Refer to the applicable equipment manual for specific use of 
the device. 


1826-0161 
QUAD OPERATIONAL AMPLIFIER 


OUTPUT 1 14] OUTPUT 4 
INPUT 17 13| INPUT 4— 
INPUT 1* 12| INPUT 4* 


a Ve 
INPUT 2° 10} INPUT 3* 
Cs INPUT 37 


3 | OUTPUT 3 


INPUT 27 


OUTPUT 2 


This Integrated circuit consists of four independent, high 
gain, internally frequency compensated operational 
amplifiers. They operate from a single power supply over a 
wide range of voltages. Input common mode voltage range 
includes ground. Differential input voltage range is equal to 
the power supply voltage, 3 to 30 volts. 


1826-0175 
DUAL VOLTAGE COMPARATOR 


1- 


OUTPUT 
2 


1826-0180 
TIMER 


CONTROL 


VOLTAGE 
THRESHOLD © 


O TRIGGER 


DISCHARGE © 


O RESET 


OUTPUT 
STAGE 


The timer is a highly stable controller capable of producing 
accurate time delays or oscillation by the selected values of 
external components. 
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| | ere 


HARDWARE DESCRIPTION 
ere a 


3-1, SERTES II SYSTEMS 


This section provides information to orlent the reader to the system 


hardware in order tor him to better understand the descriptions of 
signal and power distribution which follow in Section IV, 


3*2, HARDWARE NOMENCLATURE 


Cabinets of the HP 3000 Computer Systems derive their names from the 
hardware Complement of the cabinet bays, There are four basic names for 
cabinets or bays as follows: 


CPU Bay 


The CPU bay contains the CPU/IOP card cage, three card cages con- 
taining memory with some room for I/0 hardware, and at the pottom rear 
of the bay the power control module (PCM). Tne PCM satisfies the 
mainframe AC power requirements for all but very large systems. 


I/O Bay 
The three card cages of the Tf/0 bay are primarily devoted to ine 
creasing the I/0 capabilities of the system by providing housing for 


peripheral interface hardware. The 1/0 bay is used only in Model 8 and 9 
Systems. The bottom rear of this bay contains a power control unit (PCI) 
in systems having an HP 2888A Disc File Subsystem, 


P10 Bay 


The peripheral I/0 (PI0O) bay contains a magnetic tape unit and one card 
cage that provides a limited I/0 capability. The bottom rear of this bay 
may contain a PCU in systems having an HP 2888A Dise File Subsystem. The 
PIO bay is a component of Model 5, 6. and 7 Systems. 


Peripheral Bay 


The first peripheral bay of a Model 8 or 9 System houses the magnetic 
tape unit and is the leftmost bay of a threeebay computer system, In any 
system, additional peripheral bays may be added to the left of the first 
peripheral bay of a Model 8 or 9 System or the PION bay of a Model Se 6, 
or 7 System to house additional magnetic tape units and other peripheral 
nardware, The bottom rear of the first peripheral bay of a system 
upgraded to a Model 9 by the installation on an HP 30408A Upgrade Kit 
may contain a PCU, 


MAY 1977 
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3-3. SERIES II MODEL 5, 6, AND 7 SYSTEMS 


A Series II Model 5, 6, or 7 System is housed in a twoebay equipment 
Cabinet consisting of a CPU bay and a peripheral I/0 bay. Figures 3-1 
and 32 show the racking plan of Model 5, 6, and 7 Systems with notes 
explaining differences. Shown are the four card cages Nos, 1 through 4 
of the CPU bay, the HP 7970F Magnetic Tape Drive occupying card cage 
positions Nos. 5 and 6 of the PIO bay, and card cage No. 7 of the PIQ 
bay. Also shown are tne 16~port HP 30062A Connector Panel and various DC 
power supplies and AC power modules. System hardware not shown includes 
the system desk, the HP 7905A Dise Drive of tne Model 5 System, the HP 
7920A Disc Drive of the Model 6 System, the HP 2888A Dise File of the 
Model 7 System, and the HP 2640A/B CRT Console. These components were 
not shown because this manval does not concern itself with hardware 
external to the equipment bays. 


374, PCA Complement 


Table 3-1 gives the PCA complement of the Model 5 System, table 3-1A 
gives the PCA complement of the Model 6 System, and taple 3*2 gives the 
PCA complement of the Model 7 Svstem, Their PCA complements Compare as 
follows? 


a. The PCA complements of the No. 1 card cages are identical. 


pb. In card cage No, 2, the Model 5 and 6 Systems have 64K words of 
fault control memory (2 memory array PCAs); the Model 7 has 96K 
(3 memory array PCAs). 


The Model 5, 6. and 7 have a Terminal Data Interface PCA in slot 
Al of card cage No. 2 making the 15 ports of the HP 30062A 
Connector Panel available to peripheral devices by direct 
connection. The Model 6 and 7 also have a Terminal Control 
Interface PCA in slot A2 making the 15 ports of its HP 30062A 
Connector Panel alternately available to remote users via type 
103A3 modems and telepnone facilities. In all models, 15 ports 
are specified as available since the 16th port (port 0) is 
reserved for direct hard-wired connection to the system console. 


c. In card cage No, 3 of the Model 5, slots A6 through A9 contain 
the interface PCAs for the HF 790SA Cartridge Discs. The 
interface must be configured on the selector channel so slots Al 
throvan A4 of this card cage contain tne PCAs of the selector 
channel. In the Model 7, slots Al througn A4 are reserved for 
adding an optionally available selector channel and slots Ao 
through AQ are reserved for an optionally available interface to 
one or more HP 7905A or 7920A Disc Drives. Slot A10 contains the 
System Clock for the Model 5 or 7, 


For the Model 6, Slots Ai tnrough A6é of card cage No. 3 are 
unassigned. Slots A7 through A110 contain the port controller and 
selector channel for the HP 7920A Disc Drive interface located 
in card cage No, 4, 


d. PCA complements of the No. 4 and 7 card cages are identical for 
Models 5 and 7 with the multiplexer channel in slot Al, the mag 
tape interface in slots A2 and A3, and tne remainder of this 
card cage and slots Ai through AY of card cage Nos 7 connected 
to the IOP bus and multiplexer bus for programmed (SIO) I/Q,. 


For the Model o, the multiplexer channel is in Slot Al of card 
cage No, 7 with the multiplexer bus connected to slots of card 
cage No, 7 and extended to slots Al through A5 of card cage No, 
4, Slots A6 through A 10 contain the HP 7920A Disc Drive 
interface 


e. In the Model 7 card cage No. 7, slots A8s A9- and A1O hold the 
intertace PCAs to the HP 2888A fiise Files This interface must be 
configured on the multiplexer cnannel. In the Model 5, these 
slots may be used for adding an optionally available interface 
to HP 2888A Disc Files. Slots A8 and A9 may be used for direct 
Or programmed I/0 if not used for the dise file interface. In 
the Model 6, these slots are available as [/0 interfaces to 
peripheral devices, 


3-5, DC Power Supplies 


Tne Model 5+ 6% and 7 DC power requirements are identical. An HP 30310A 
Power Supply, hinge=mounted at the top rear of the CPU hay, furnishes DC 
power to the CPU/IOP card cage and to an HP 30311A Power Supply mounted 
in the rignt half of the rack space above the fan filter, Tne HP 30311A 
Power Supply converts the DC power it receives to voltages required by 
the memory FCAsS in card cage No. 2. The HP30312A Power Supply mounted to 
the left of the HP 30311A Power Supply satisfies the Svolt power 
requirements of card cages Nos. 2s 34 and 4. A second HP 30310A Power 
Supply is hingesemounted at tne top rear of the PION bay. It turnishes 
power for the operation of PCAS in card cage No, 7. 


3-6, AC Power Modules 


In the Model Se 6- and 7+ the PCM at’ the bottom rear of the CPU bay 
distributes AC power to a 9eout let service strip in tne CPU bay and to 4 
power distribution unit in tne PIO bay. In the CPU bay, the four card 
cages, the HP 30310A and HP 30312A Power Supplies, and the cabinet fan 
all plug into the service strip. In 230-volt, 50 Hz systems, the power 
distribution unit in the PIO bay feeds a 9-outlet service strip, The 
magnetic tape drive, the card cage, and the cabinet fan plug into the 
service strip. In 208-volt, 60 Hz systems, the PIO bay has two service 
Strips: one for the maanetic tape unit and one for the card cage and 
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Cabinet fan, AC power may connect from the PIO bay’s power distribution 
unit to power distribution units of additional peripheral bays added to 
the left until 30 amperes per phase is exceeded, 


In the Model 7 System-e a Fower Control Unit at the bottom rear of the 
peripheral I/0 bay distributes AC power required by the HP 2888A Disc 
Files, 


3-7, SERIES II] MODEL 8 OR 9 SYSTEM 


A Series II Model] 8 or 9 System is housed in @ threew-bay equipment 
cabinet consisting of 2a CPU bay, an I/O bay and a peripheral bay, 
Figures 33 and 3-4 show the racking plan of the Model 8 or 9 System, 
Shown are the four card cages Nos, i through 4 of the CPU bay, the three 
card cages Nos, 5 through 7 of the 1/0 bay, and the HP 7970E Magnetic 
Tape Unit of the peripneral bay, Also shown are the 16-port HP 30062A 
Connector Panel and various DC power supplies and AC power modules, 
System hardware not shown includes the system desk, the HP 7920A Disc 
Drive of the Model &, tne HP 2888A Disc Files of the Mode] 9, and the HP 
2640A/B CRT Console, These components were not included because this 
Manual does not concern itself with Nardware external to the equipment 
bays. 


3°8, PCA Complement 


Table 3-2A gives the PCA complement of the Model 8 System and Table 33 
gives the PCA complement of the Model 9 System, A few comments on the 
PCA complement follows 


a. The PCA complement of card cages No. 1 is identical to that of 
card cage No. 1 of the Model 5, 6, or 7, 


b. Card cages No. 2 contain 128K words (4 memory array PCAS) of 
fault correction memory. Both have a Terminal Data Interface PCA 
in slot Ait of card cage No. 2 making the 15 ports of the HP 
30062A Connector Panel available to peripheral devices by direct 
connection, Both also nave a Terminal Control] Interface PCA in 
Slot A2 making the 15 ports of tne Connector Panel alternately 
available to peripheral devices remotely via type 103A3 modems 
or the equivalent and telephone facilities. An optional Terminal 
Control Interface PCA installed in slot A3 would make the 15 
ports of the HP 30062A Connector Panel remotely available via 
type 202 modems. Note that in all cases 15 ports of the 
connector panel are specified as available since the 16th port 
(port 0) is reserved for direct hardewired connection to the 
system console. 


c, Card cage No, 3 contains 32K words of memory with an additional 
96K words available at 32K words per memory array PCA. Slots A7 
through A10 of the Model 8 contain the port controller and 
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The Model 5 System will not have a Power Control Unit unless 
it contains Option 144 or 146 (one or more HP 2888A Disc Files). 


The Model 5 System will not have an HP 30331A Junction Panel unless 
it contains Option 144 or 146 (one or more HP 2888A Disc Files). 
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Table 3-1, PCA Slot Assianments, Model 5§ 


Available for programmed (SIO) or direct I/O 
Available for programmed (SIO) or direct 1/O 
Available for programmed (SIO) or direct I/O 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct /O 


Available for programmed (SIO) or direct 1/O 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct /O 
Reserved for Disc File 


ae SLOT PRINTED CIRCUIT ASSEMBLY 


Reserved for maintenance panel PCA 
30012-60001 Expanded Read-Only Memory 
30003-60001 Read-Only Memory 
30003-60002 Skip and Special Field 
30003-60003 Arithmetic and Logic Unit 
30003-60004 R Bus 

30003-60005 S Bus 

30003-60006 Current Instruction Register 
30003-60007 Module Control Unit 
30003-60008 Input Output Processor 


CARD 
CAGE 
NO. 1 


30032-60001 Terminal Data Interface 
Available for direct /O* 

Available for direct I/O* 

30009-60002 Fault Logging Interface 
30009-60001 Fault Correction Array 
Reserved for 32K 

Reserved for 32K 

30008-60002 Memory Array (32K) 
30008-60002 Memory Array (32K) 
30007-60002 Memory Control and Logging 


CARD 
CAGE 
NO. 2 


Al 30030-60016 Selector Channel Port Controller 
A2 30030-60018 Selector Channel Register 

A3 30030-60002 Selector Channel Control 

A4 30030-60011 Selector Channel Sequencer 


CARD 


CAGE AS Reserved for maintenance 
SLOT PRINTED CIRCUIT ASSEMBLY NO. 3 A6 30229-60001 7905A/7920A Interface 


A7 13037-60002 Disc Controller 

A& 13037-60004 Error Correction Card 
AS 13037-60001 Microprocessor 

A10 30031-60001 System Clock 


30036-60001 Multiplexer Channel 

30215-60002 Magnetic Tape Controller Processor 
30215-60006 Magnetic Tape Controller 
Available for programmed (SIO) or direct I/O 


Ge Available for programmed (SIO) or direct /O 
NO. 4 Available for programmed (SIO) or direct /O 


Available for programmed (SIO) or direct /O 


Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct I/O 
Available for programmed (SiO) or direct 1/O 


*Slot A2 contains a Terminal Control Interface PCA in a system having a 103 
Modem capability. Slots A2 and A3 contain Terminal Control Interface PCAs in a 
system having 103 and 202 Modem capabilities. 


Table 3-{A, PCA Slot Assignments, Model 6 


PRINTED CIRCUIT ASSEMBLY 


30036-60001 Multiplexer Channel 


30215-60002 Magnetic Tape Controller Processor 


30215-60006 Magnetic Tape Controller 

Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct /O 
Available for programmed (SiO) or direct {/O 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct /O 


SLOT PRINTED CIRCUIT ASSEMBLY 


Reserved for maintenance panei PCA 
30012-60001 Expanded Read-Only Memory 
30003-60001 Read-Only Memory 
30003-60002 Skip and Special Field 
30003-60003 Arithmetic and Logic Unit 
30003-60004 R Bus 

30003-60005 S Bus 

30003-60006 Current Instruction Register 
30003-60007 Module Control Unit 
30003-60008 Input Output Processor 


30032-60001 Terminal Data Interface 
Available for direct 1/O* 

Available for direct I/O* 

30009-60002 Fault Logging Interface 
30009-60001 Fault Correction Array 
Reserved for 32K 

Reserved for 32K 

30008-60002 Memory Array (32K) 
30008-60002 Memory Array (32K) 
30007-60002 Memory Control and Logging 


Not used 
Not used 
| { A3 | Not used 
Not used 
Not used 
Not used 
30030-60016 Selector Channel Port Controller 
30030-60018 Selector Channel Register 
30030-60003 Selector Channel Control 
30030-60011 Selector Channel Sequencer 


Available for direct /O 
Available for direct 1/O 
Available for direct //O 
Reserved for Selector Channel Maintenance. 
30031-60001 System Clock 

Reserved for maintenance. 

30229-60001 7905A/7920A Interface 
13037-60002 Disc Controller 

13037-60024 Error Correction Card 
13037-60001 Microprocessor 


*Slot A2 contains a Terminal Control Interface PCA in a system having a 103 
Modem capability. Slots A2 and A3 contain Terminal Control Interface PCAs in a 
system having 103 and 202 Modem capabilities. 


Table 3-2, FCA Slot Assiqments, Model 7 selector cnannel associated with the HP 7905A/7920A Disc Drive 
interface in slots A7 through A190 of card cage No, 4, Slots A?7 
through A10 of the Model 9 are reserved for an optional selector 
Channel which will operate with the optional HP 7905A/7920A Disc 
Drive interface in card cage No, 4, 


SLOT PRINTED CIRCUIT ASSEMBLY 


Reserved for maintenance panel PCA 
30012-60001 Expanded Read-Only Memory 
30003-60001 Read-Only Memory 
30003-60002 Skip and Special Field 


d. For the Model 8, slots A6 through A10 of card cage No. 4 contain 
the HP 7920A Disc Prive interface which is controlled by the 
port controller and selector channel in card cage No, 3. This 

Gute BO0Gs Afinciie arciltSe oUt port controller is capable of also controlling an optional 

30003-60004 R Bus second selector channel (slots Al through A3 of card cage No. 4) 

AT 30003-60005 S Bus which operates with an optional HP 7905A/7920A Interface in slot 

ieee hile aca A5 of card cage No. 4. The HP 13037B Disc Controller for this 

30003-60008 Input Output Processor Second disc drive interface will reside in siots A8 through A10 

of card cage No, 7 which are reserved for this ‘usage, 


30032-60001 Terminal Data Interface 
30061-60001 Terminal Control Interface 
Available for: direct I/O* 

30009-60002 Fault Logging Interface 
30009-60001 Fault Correction Array 
Reserved for 32K 

30008-60002 Memory Array (32K) 
30008-60002 Memory Array (32K). 
30008-60002 Memory Array (32K) 
30007-60002 Memory Control and Logging 


For the Model Q, slots Ai tnrough A5 of card cage No, 4 are 
unassigned and slots A6 through A190 are reserved for an optional 
HP 7905A/7920A Dise Drive interface, . 


€. Slot Ail of card cage No. 5 contains a multiplexer channel. The 
Multiplexer pus connects to all slots of the card cages in the 
I/O bay except slots A&8 througn A10 of card cage No. 7 for the 
Model 8 or slot A190 of card cage No. 7 for the Model 9. All PCAs 
of the I/O bay installed in these slots are anle to operate as 
programmed I/0 using the SIG dovrple#word commands with the 
multiplexer or, since all PCAS are also on the IOP bus, as 
direct I/0 using direct commands from the IQP, 


Reserved for Selector Channel (30030-60016) 
Reserved for Selector Channel (30030-60018) 
Reserved for Selector Channel (30030-60003) 
Reserved for Selector Channel (30030-60011) 
Reserved for maintenance 

Reserved for 7905A/7920A Interface (30229-60001) 
Reserved for Disc Controller (13037-60002) 
Reserved for Disc Controller (13037-60004) 
Reserved for Disc Controller (13037-60001) 
30031-60001 System Clock 


PRINTED CIRCUIT ASSEMBLY 


Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct 1/0 
Available for programmed (SIO) or direct 1/0 
Available for programmed (SIO) or direct I/O 
Available for programmed (SIO) or direct 1/O 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct /O 
30202-60003 Controller Processor (HP 2888A) 
30202-60001 Read/Write (HP 2888A) 
30202-60002 Bus (HP 2888A) 


f. For the Model 8, slots A8 through A190 of card cage No. 7 are not 
connected to the IOP bus or the multiplexer channel pus. These 
slots are cabled on the kackplane to receive the PCAS of the 
second HPF 13037B Disc Controller when the system is contigurea 
for naving two selector channel/disc drive interfaces, 


30036-60001 Multiplexer Channel 
30215-60002 Magnetic Tape Controller Processor 
30215-60006 Magnetic Tape Controlier 

Available for programmed (SIO) or direct I/O 
Available for programmed (SIO) or direct I/O 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct I/O 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct /O 


For the Model 9%. slot A10 of card cage No. 7 is not comnected to 
tne TOP bus or the multiplexer channel pus. Connectors P2 and P3 
are free to be cabled from the Bus PCA of the HP 2888A Disc File 
interface to the Dise File junction panel, Slots A8 through A10 
of card cage No, 7 are used for the dise file interface in the 
Standard Model 9 system, 


*Slot A2 contains a Terminal Control Interface PCA in a system having a 103 

Modem capability. Slots A2 and A3 contain Terminal Control Interface PCAs in a a. SICt A10 of card cage NO. 7 is not connected to the I0P bus or 

a a ac the multiplexer bus. Connectors P3 and P2 are free to pe cabled 
from the Bus PCA of the HP 288A Disc File Inter= Interface to 
the Disc File Junction Panel. Slots A7 through A109 are used for 
tne disc file interface in the standard Model 9 System, 


3-9, DC Power Supplies 


The Model 9 System has two HP 39310A Power Supplies. Gne is hinge=- 
mounted at the top of the CPU hav: the second is hinge=mounted at the 
top rear of the I/0 bay. The HP 30310A in the CPU bay furnishes DC 
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power to the CPU/IONP card cage No, i and to an HR 3O0311A Power Supply 
mounted in the right half of the rack space above the fan filter. Tne HP 
30311A Power Supply converts the Nc power it receives to voltages 
suitable for operating memory PCAs in card cage No, 2, The HP 30310A 
Power Supply in the I/N bay furnishes DC power to card cage No, 5 and to 
an HP 30311A Power Supply mounted in the right half of the rack space 
above the HP 30331A Junction Panel for the HP 2888A Dise File, This HP 
30311A Power Supply converts the DC power it receives to voltages 
Suitable for onerating memory PCAs in card cage No. 3 of the CPU bay. 
Tne HP 30312A Power Supply mounted to the left of the HP 30311A Power 
Supply in tne CPU bay satisfies tne S5-volt power requirements of card 
cages Nos, 2, 3, and 4, The HP 30312A Power Supply mounted to the left 
of the HP 30311A Power Supply in the I/O bay satisfies the 5*volt power 
requirements of card cages Nos, 6 and 7, 


3710. AC Power Modules 


The PCM at the bottom rear of the CPU bay distributes AC power to a 
9-outlet service Strip in the CPU bay and to a power distribution unit 
(PDU) in tne 1/0 bay. The four card cages, the HP 39310A and HP 30312A 
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Power Supplies, and the caninet fan plua into tne service strip of the 
CPU bay, Tne three card cases, the HP 30310A and HP 30312A Power 
Supplies, and the cabinet tan of the I/O pay plua into a Sevolt service 
Strip fed by the I/0 pay’s PDU, From tne I/0 bay’s PDU, AC power is fed 
in parallel to a PNU in the first peripheral bay and from there to PDUs 
in any additional peripneral bays until 30 amperes per phase is 
exceeded, <A peripheral hay fed by a threes phase 60 Hertz source has a 
208-volt service strip and a 115-volt service strip. The cabinet fan and 
any rackemounted peripheral devices that operate on 208 volts plug into 
the 208-volt service strip. The magnetic tape unit and any other 
peripheral devices that operate on 115 volts plug into the 115-volt 
service strip. A peripheral bay fed by a single-phase 50 Hertz source 
has only a 230"volt service strip. The cabinet fan plugs into this 
service strip as well as all rackemounted peripheral devices that are 
Suitably modified to operate on 230 volts. 


AC power for the HP 2888A Disc File is brought in from the user’s mains 
via a power control unit at the pottom rear of the I/Q bay, Tne AC power 
is distributed (along with data and control signals) by the HP 30331A 
Junction Panel at the lower front of the I/0 bay to the HP 2888A Disc 
File Drives, 
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Table 322A, PCA Slot AssigqnmentsS, Model 8 


SLOT PRINTED CIRCUIT ASSEMBLY 


30036-60001 Multiplexer Channel 


30215-60002 Magnetic Tape Controller Processor 


30215-60006 Magnetic Tape Controller 
30031-60001 System Clock/Console Interface 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct I/O 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct 1/O 


Available for programmed (SIO) or direct I/O 
Available for programmed (SIO) or direct I/O 
Available for programmed (SIO) or direct I/O 
Available for programmed (SIO) or direct I/O 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct I/O 
Available for programmed (SIO) or direct I/O 
Available for programmed (SIO) or direct /O 


Available for programmed (SIO) or direct //O 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct 1/0 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct /O 
Reserved for maintenance PCA 

Reserved for HP 13037B Disc Controller 
Reserved for HP 130378 Disc Controller 
Reserved for HP 13037B Disc Controller 


SLOT PRINTED CIRCUIT ASSEMBLY 


Reserved for maintenance panel PCA 
30012-60001 Expanded Read-Only Memory 
30003-60001 Read-Only Memory 
30003-60002 Skip and Special Field 
30003-60003 Arithmetic and Logic Unit 
30003-60004 R Bus 

30003-60005 S Bus 

30003-60006 Current Instruction Register 
30003-60007 Module Conirol Unit 
30003-60008 Input Output Processor 


30032-60001 Terminal Data Interface 
30061-60001 Terminal Control Interface 
Available for direct |/O* 

30009-60002 Fault Logging Interface 
30009-60001 Fault Correction Array 
30008-60002 Memory Array (32K) 
30008-60002 Memory Array (32K) 
30008-60002 Memory Array (32K) 
30008-60002 Memory Array (32K) 
30007-60002 Memory Control and Logging 


30007-60002 Memory Control and Logging 
30008-60002 Memory Array (32K) 
Reserved for 32K 

Reserved for 32K 

Reserved for 32K 

30009-60001 Fault Correction Array 
30030-60016 Selector Channe! Port Controller 
30030-60018 Selector Channel Register 
30030-60003 Selector Channel Control 
30030-60011 Selector Channe! Sequencer 


Reserved for Selector Channel No. 2 
(30030-60018) 

Reserved for Selector Channel No. 2 
(30030-60003) 

Reserved for Selector Channel No. 2 
(30030-6001 1) 

Reserved for maintenance 

Reserved for 7905A/7920A Interface No. 2 
(30229-60001) 

Reserved for maintenance 

30229-60001 7905A/7920A interface 
13037-60002 Device Controller 
13037-60024 Error Correction Card 
13037-60001 Microprocessor 


*Slot A2 contains a Terminal Control Interface PCA in a system having a 103 
Modem capability. Slots A2 and A3 contain Terminal Control Interface PCAs in a 
system having 103 and 202 Modem capabilities. 
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CARD 
CAGE 
NO. 5 


CARD 
CAGE 
NO. 6 


SLOT PRINTED CIRCUIT ASSEMBLY 


Table 3"3, PCA Slot Assiqnments, 


30036-60001 Multiplexer Channel 


30215-60002 Magnetic Tape Controlier Processor 


30215-60006 Magnetic Tape Controller 
30031-60001 System Ciock 

Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct 1/O 
Available for programmed (SIO) or direct I/O 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct /O 


Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct I/O 
Available for programmed (SIO) or direct I/O 
Available for programmed (SIO) or direct I/O 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct /O 


Available for programmed (SIO) or direct I/O 
Available for programmed (SIO) or direct 1/0 
Available for programmed (SIO) or direct /O 
Available for programmed (SIO) or direct I/O 
Available for programmed (SIO) or direct I/O 
Available for programmed (SIO) or direct I/O 
Reserved for maintenance PCA 

30202-60003 Controller Processor (HP 2888A) 
30202-60001 Read/Write (HP 2888A) 
30202-60002 Bus (HP 2888A) 


CARD 
CAGE 
NO. 1 


CARD 
CAGE 
NO. 2 


CARD 
CAGE 
NO. 4 


Model 3 


SLOT PRINTED CIRCUIT ASSEMBLY 


Reserved for maintenance panel PCA 
30012-60001 Expanded Read-Only Memory 
30003-60001 Read-Only Memory 
30003-60002 Skip and Special Field 
30003-60003 Arithmetic and Logic Unit 
30003-60004 R Bus 

30003-60005 S Bus 

30003-60006 Current Instruction Register 
30003-60007 Module Control Unit 
30003-60008 Input Output Processor 


30032-60001 Terminal Data Interface 
30061-60001 Terminal Control Interface 
Available for direct 1/O * 

30009-60002 Fault Logging Interface 
30009-60001 Fault Correction Array 
30008-60002 Memory Array (32K) 
30008-60002 Memory Array (32K) 
30008-60002 Memory Array (32K) 
30008-60002 Memory Array (32K) 
30007-60002 Memory Control and Logging 


30007-60002 Memory Control and Logging 
30008-60002 Memory Array (32K) 
Reserved for 32K 

Reserved for 32K 

Reserved for 32K 

30009-60001 Fault Correction Array 
Reserved for Selector Channel 

Reserved for Selector Channel 

Reserved for Selector Channel 

Reserved for Selector Channel 


Reserved for Selector Channel No. 2 
Reserved for Selector Channel No. 2 
Reserved for Selector Channel No. 2 
Reserved for maintenance PCA 
Reserved for 7905A Interface 
Reserved for maintenance PCA 
Reserved for Cartridge Disc Interface 
Reserved for Cartridge Disc Interface 
Reserved for Cartridge Disc Interface 
Reserved for Cartridge Disc Interface 


“Slot A2 contains a Terminal Controt Interiace PCA in a system having a 103 
Modem capability. Slots A2 and A3 contain Terminal Controt Interface PCAs in a 
system having 103 and 202 Modem capabilities. 
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4-1, INTRODUCTION 


The Signal busses of the System interconnect the functional areas Of the 
Computer, The central (CTL) data bus is the data and contro] path whicn 
interconnects the memory, CPU/IOP, and the selector channel, Tne Module 
Control Unit (MCU) interfaces the CPU/IOP to the CTL data bus. A Port 
Controller functions as an MCU for the Selector Channel and MCU logic on 
a memory control PCA performs the interface for the memory modules, The 
IOP provides control and data handling services for the System Clock, 
Multiplexer, and device controllers via its IOP bus, The multiplexer 
(MUX) channel bus connects the MUX to up to 16 device controllers, The 
combination of Selector Channel and dise drive controller/interface can 
handle up to 8 disc drives, 


4-2, FUNCTIONAL AREAS 


Tne CPU/IOP, Memory, Multiplexer, and Selector Channel are the four 
principal areas of the system, The groups of siadnals making up the 
busses that interconnect tnese functional areas are listed in tables of 
this section, Also in functional areas comprised of more than one PCA, 
the mnemonics of the signals carried by the flat cables interconnecting 
the PCAS are tabulated, 


4-3, CPU/TOP 


The CPU/IQP consists ot nine FCAS contained in slots A2 through A110 of a 
ten=slot PCA module (card caqe)., This is a dedicated module; its 
backplane is a PCA expressly designed to interconnect the signals of the 


PCAs it houses. (The other functional areas are jJocated in tene slot, 
memory or input/output (410) modules designed for universal use.) Slot 
Ai of the dedicated module may contain a PCA which interfaces toa 


Maintenance panel when the system is peing serviced. 


When a PCA is seated ina CPU/SIOP module slot, its printed circuit 
connectors mate with two 80"rin connectors on the module packplane, The 
backplane PCA has 20 such connectors, two for each PCA, Use Table 4-1 
when tracing signals at the backplane, In Table 41, sianal destinations 
are typically formatted as Pl#XX or P2=-XX where XX is the pin numper of 
the connector, When an asterisk replaces the dash of the destination 
format, it denotes a signal source, PI¥XX or P2¥XX,. The BIS column of 
Table 4-1 snows signals that enter of leave the CPU/IOP module. 
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Bus connections are: 


Pi Power Bus 

P2 Central Data Bus 
P3 IOP Bus 

P4 Not used 

P5 Not used 


4-2 lists the signals of the power bus. The power pus carries IOP 
bus related signals and distrinutes DC power. (Power is distributed on 
the power bus from the terminal board on the rear of the PCA todule to 
connector P1 of any PCA noused in the PCA module. These power circuits 

connect on a power bus from one module to anotner.) Table 4«3 


Table 


do not 
lists signals of the CTL aata bus and Table 4-4 lists signals of the IOP 
bus, 


Table 4-5 lists tne signals at front connector Ji of the Current 
Instruction Register PCA, These sianals are routed by flat cable to 
provide control and display at the system control panel. The system 


control panel is located on the front door of the CPU bay, 


Table 4"5A lists the signals at front connector J2 of the Current 
Instruction Register PCA, These signals are routed by flat cable to 
connector J2 of a maintenance PCA in slot A1 of card caae No. {1 during 


maintenance periods wnen the HP 30354A Maintenance Fanel is in uSe, 


4-4, Multiplexer Channel 


The Multiplexer Channel PCA resides in a slot of memory or input/ output 
(MIQ) PCA module usually near tne PCAS of the device controllers that it 


serves, The MIO modules provide only a PCA connector receptacle for PCA 
connector Pi, Connector Fi carries SignalsS and voltages of the dower 
bus. The module leaves the remaining five edge connectors of the PCA 


exposed so they may be custom connected by cahies as necessary. 
Connectors P2 and P3 at the rear of the PCA and module are usually used 
for connection to the system’s husses, Connectors Ji, J2, and J3 at the 
front of the PCA are typically used for the interconnection of signals 
from PCA to PCA within a functional area or, in tne case of a device 
controller, from the PCA to the device. For the Multiplexer Channel, 
connectors Ji, J2, and J3 are not used, connector P2 is cabled to the 
Multiplexer Channel bus (Table 4-6), and connector F3 connects to the 
IOP bus (Table 4#4). Tne Multiplexer Cnannel executes the I/O proarams 
of up to 16 device controllers on tne Multiplexer Channel and IOP 
busses, 


4-5. Selector Channel 


The HP 300308 Selector Channel is comprised of three PCAS which occupy 
three slots of a memoryrinput/output (MIO) PCA module usually near the 
PCAS of the device controllers that it serves, A Port Controller PCA is 


required to interface the Selector Channel and Memory via the CTL data 
bus, The MIO module has a single stack of ten PCA receptacles to receive 
the power ous connectors P1 of each PCA installed in it. The module 
leaves the remaining five edge connectors of the PCA exposed so they may 
be custom connected by cables as needed, Connectors P2 and P3 at the 
rear of the PCA are usually used for connection to the system’s busses, 


Connectors Jle J2, and J3 at the front of the PCA are typically used for 
the interconnection of signals from PCA to PCA within a functional area 
or, din the case of a device controller, from the PCA to the device. For 
the Selector Channel, a flat cable interconnects the three J1 connectors 
and another interconnects the tnree J2 connectors, Tne three J3 
connectors of the Selector Channel and all front connectors of the Port 
Controller are not cabled, A flat cable interconnects P3 of the Port 
Controller and P3 of all Selector Channel PCAS forming a Port Controller 
bus (Table 4-7), The Selector Channel bus, Taple 4-8, interconnects P2 
of all three cards of a Selector Channel and must be routed to P2 of all 
high-speed device controllers served by the Selector Channel, Table 4=9 
lists the signals of the flat cable interconnecting the J1 connectors of 
the Selector Channel and Table 4°10 lists the signals of the flat cable 
interconnecting the J2 connectors of the Selector Channel. 


4-6, Memory 


A standard Model 5 or 6 System has 64K words of memory and a standard 
Model 7 System has 96K words but all are eaSily expandable to 128K words 
in 32Keword increments. Slots A4 through 410 of card cage No. 2 are 
dedicated to memory PCAs, 


A standard Model 8 or 9 System has 160K words of memory but can easily 
expanded to 256K words in 32k=word increments. Slots A4 through AiO of 
card cage No. 2 and slots Al througn A6é of card cage No. 3 are dedicated 
to memory PCAs, 


Signals of the flat cables connecting Jie J2- and J3 at the front of the 


card cage are given in Tables 4-11, 4°12, and 4-13, respectvely. Table 
4-14 lists the J0P/power bus siqnals as they appear at a memory card 
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cage power bus, Taole 4-15 lists 
logaqing interface carle which connects P3 of th 
logging PCA to P2 of the fault logging interface PCA, 


the sicnals carried by the error 
e memory control and 


4-6A, (Input/Output 

The input/output area may pe considered a fifth functional area, The 
input/output area consists of the device controller PCAs and the 
peripheral devices, Tnis area is interfaced to tne four principal areas 
via the JOP pus for direct I/O, For programmed (SION) 1/0, the interface 
is via the IOP pus and either the Multiplexer Channel bus or the 
Selector Chnannel] bus. Tahles 415A tnrough 415M list the signals 
related to this area, 


4-68, SYSTEM FLAT CABLES 


Figures 4*3A through 4"3F provide information on the system’s flat 


ribbon cables and their terminators as follows: 


ae Figure 4-34 shows the locations of the flat cable terminators for 
a Model 6 System and 4-38 the flat cables. 


b,. Figure 4*3C shows the locations of tne flat cable terminators for 
a Model 8 Svstem and 4#3D the flat cables, 


ce. Figure 4*3E shows the locations of the flat cable terminators for 
a Model 5 or 7 System and 4"3F the flat cables, 


qd. Figure 4*3G shows the locations of the flat cable terminators for 
a Model 9 System and 43H the flat cables. 


Tables on FigqureS 473B, 4°3D, 4*3F, and 43h provide cross reference 
between cable designators assigned in the figures and signal tables of 
this section that list pin=by-pin the signals of the cables, 


SIGNAL 


“APE 
-BRPINT 
=-CARRY 
=CF3 
=CLK 


-CLSP 
-CPUINH 
-CPULSEL 
=CPURST 
~CPURSTS 


@DATAPE 
-DCTFRZ 
=-DECSER 
=DEVNCO 
“DE VAO] 


@-DEVAO2 
eDPEVNO3 
@DEVNO4 
-CEVEOS 
DE Vvndé 


@QEVNO7 
-DISPLAY 
@ENG 
@“ERFRZEN 
=EXTRP 


-FCLK 
@F HE 
~FIELD6 
-FIELCAa 
-FIELOS 


@FRCLK 
=FRUNCLK 
=F RZ 
-HSRFEG 
“INCSR 


-I0CMD1 
#-lOCmD2 
-I000 
#I001 
-J0D10 


-10011 
-10012 
-10013 
=10014 
-10015 


1A] LAZ JA3 1A4 1A5 1A6 147 1A8 1A9 1alQ.) 06BLS 


P1#30 
P1=€5 


P1-78 


PZ=78 


P1=79 


Fl-78 Fl=78 


P2-78 Fee7¢ 


Fl-?9 Fl=7S 


P1-65 
P2*18 
P1#78 
P1#15 


P2=78 


1-68 


P1109 
P2e32 
P1=-50 


P2#74 


P2=52 


F1#65 
P2-18 
Fl-78 


F2*78 
Fe-7?] 


Ple79 
F1-59 
P1#34 
P1#35 
P1#32 


P1-78 


Pl=-79 P1=79 


Pl=32 


P1-78 


P2= 7 P2=- 7 P2947 


Pl-78 


Pl-11 
P1=47 


P1=79 


P1-78 


P2848 


P1847 


P2ele 
P2024 


P2820 


P1-15 


P1=46 
P1si7 


(P2117 
\P2#12 
P2831 
P2a32 
P2849 


P3-11 
P3-le2 
P3-14 
P3°15 
P3°17 


P3°18 


Flele 


P3=s0 
P3446 


pa- 4 


P3- 6 
P3° 5 
P3-20 
P3-<el 
R3835 


P3536 
P3938 
P3939 
P3-4] 
P3*42 


Table 4-1. Backplane Wiring List 


SIGNAL 1A1 Lae 1A3 1A4 LAS 1A6 147 
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“1007 
-1008 


_ TAre 
wives 


=-ICODPE 
=-IODPRTY 


-TOPACT 
=IURESET 
-ICGRSTSw 
-IQSTEP 
-ITUSTROR 


-ITUTIMER 
@9TOX14 
@-[Ux15 
=JBNDV 
eJLUTI 


@JMPFRZ 
-JMPUSH1 
@JSH] 

“iL Dacdr 
#LUDCOR 


-LSkSP0 

“MCUCLOR 
-MCUCLIR 
-MCUCL2R 
=-MCUCL3R 


@MCUCL4R 
-MCUCLSR 
-MCUCL6R 
-MCUCL7R 
=MCUCLKO 


@MCUCLK] 


-MCUCLK?2 
@MCUCLK3 
=MCUCLK4 
=MCUCLKS5 


=MCUCLKE 
#-MCUCLK?7 
=MCUFRIR 
@MCUFRCCE 
=MCUFRC] 


=-MCURST 
@-MULDINE 
-MODTNKR 
=MPIFRZ 
=-NEXT] 


P2=66 PEe*é6 
Pll? 


n1*25 
p1#27 
P1#29 
21431 


ra 
P1433 


1A9 


1410 


BLS 


P3°e2¢3 
P3°c4 
P3"26 
A3°<7 
P3°*c9 


R3530 
P3=32 


O3e824 
ws Ya aw 


Pl<23 
P2-19 


P1=44 
Pl-1l2 


Pl-29 
P2=¢€7 
P2=€9 


R3- 2 
P3- 1 


P3-47 
p3-48 


SIGNAL 


“NOP 
-NOP? 
@“NXTG. 
@OVFL 
-PADDX 


-PANLRD 
=-PP WARN 
=PNLS 
-PULORSO 
-RBR) 


@“RUIOA 
@-REPN 
-REVMCLP 
-ROMFCN) 
=-RORTI15 


-RORTI1E 
-RORT21] 
-RSB)1 
@SAME 
=-S6R 


-SETERR 
-SF3 
@SFQn 
-SI 
=SIFRZ 


-SIOCMP 
-SLOAD 
=SO 
=SPBRONK 
@STEPENF 


@-STTw 
@=SWLDRAR 
-SYSPE 
-T=0 
-TESTFRZ 


=TINT 
=TMRUFRZ 
=-TkKO 
@-TR1 
-TR2 


1Al 


lA2 1AJ 1A4 


Pé-l) 
P2-l2 
Peng! 


Fe=32 
F29533 
P2=-34 
F274) 
P2=-42 


1A5 1A6 


P2<77 P2977 
P1*67 
P1#ee 
P2=79 


P1-24 
P21] 


Pl-13 


1A? 


Pr84s 


Py=37 


1A8 


1A9 1ai0 


Pl-26 P1*26 


P1=36 
P1*41 
P1=34 


Pl-27 
Pl-13 


P1#65 


Table 4-1. Backplane Wiring List (Continued) 


BLS 


Pl= 2 


Pr16 


Ple18 


i tne shes sass thease et 


SIGNAL 1Al lAe2 1A3 1A4 1A5 LAGE 1A? 1A& 1A9 1at0) =6BLS 
be#)] P2-13 Feel Pe# 9 FS-14 
P2%16 Péew16 Fe*#le Pe*l2 P5-16 
P2*)4 Pe-lw Fe#lé Pe*18 P5-16 
Pe*]7 P2-17 Fer)? Pe*l7 PS-<0 
P2*27 Perc7 Fete? PZ#27 P52 


Pe-zAR FerZe 
P2et29 Pe-29 Fer29 
Pesan Fe#30 


P5276 


B15 


BCMP P2"E3 P2=62 
BMCUPRTY Pl\75 Pl=75 P1866 
BMUX Pl* ] 
RNDV p2-14 P2e27 Pé=-71 


RPENNING P2=54 Pe#S2 

BUSOP] F1i#70 Pl-72 

ccPK Pl-16 P1*16 Fl=16 Pl=16 

clk? F1-58 pi¥sa 
lerki3 | Pl=57 P1*62 


CLA P1=-48 

CLRKENA 

CMUX 

CNTRMAX 

CPUIN 

CPUSEL P1264 

CPUTIMER P1=30 

DATAPOLL 

DISPFLG 

DPUP P1*71 

ps 

DVSB P2*S7 

EMULATCR 

ENABLE 

ENABLEO 

ENABLE] P2-19 P2-4] 
ENABLE? P2-17 P2=-42 
ENABLES P2-23 P2=43 
ENABLES Patel P2=44 
ENABLES Powes P2=45 


Table 4-1. Backplane Wiring List (Continued) 


1Al lAzZ 1A3 1A4 1A5 1AE 1A? 1A8 1A9 1A10) «6BLS 1Al 1LAZ 1A3 1A4 145 1A6 1A? Lag 1A9 1alo) 6 6OLS 
Pie 1 


ENTIMER Pl=31 P1=-44 MCUN13 P)#73 Pl-73 Pl*73 P2-17 
EXTCLK : mCUDI4 P1*71 Pl=71 P1*71 pP2-18 
EXTINT : Pi=10 P1#10 MCUL15 F1*77 Pl-77 P1#77 P2019 
FCLK P2=- 1 P2= 1 Pz= 1 Pew 1 MCUD? P)*E7 P1l=—S7 P1MS7 Pe- 4 
FIELDe2 Pl1#*27 MCUD2 P1#€3 P1—63 P1*E3 Pee § 


FIELD4 MCUDA Pl-6] pP2- 


FIELDS mCuUDS P1]*ES P1-65 P1*%ES P2- 7 
FIELN? MCUDA FIRES Pl@69 P18EQ Pe= QJ 
FLAG} MCUD7 F1#67 Pl-67 PlSE7 F2°10 
FLAG? MCUDS P1#74 Pl=74 P1#74 PZ-1] 


H2=<37 MCUDS Pl-72 P2-1l2 


MCUDPRTY P1#75 P1#75 P2~20 
MCUERR Ple25 Pl) #25 

MCUFR2Z F137 P1#18 

MEMREF P1=-48 P1#48 


ICSFLG P1247 
ILGADR . 

INCNAMER 

INCP 

INDIRECT 


INTCLKM 


INTG NAME RQ 
INTPOLL P1*79 NAMER1 
INTRP NEXT P2%43 P2=-41 Pe=42 Pe-44 
IOERR P2450 NIP P1=43 


NIPD 


P2entg 
P2n&7 
P2953 
P2a56 
P2470 


NIPSFL 
NIRTOCIR 
NOP2 
NOTUSED 
NUMERIC 


Pl=37 Pl1=37 


IOLRFC P2s€8 
IOLSFL P2a&4 


NXT] Fe=67 


OmMOPO P2ac) OF CEnB 
ichee Pease eRe P1=<35 P1935 P1#35 
OPNDSEL 


IQKESET P1833 


OVFLIKT P1#63 Pl=26 


P2955 Plel4 
P2474 Pl-45 Pre<c0 
P2tle Plez7 Ple- 3 

Pl<c5 Ple 4 


P3-45 


JUMP jr. P1*72 


uP 20 Somes PADDINIC 
LOBREG P1=-66 PAODIN11 
: PADDING 


LUTG P2272 


MCUCMP PADDINS 


PADDSUB 


MCUDS Pi@S5 pé= @ 
MCUD) P1=59 Pee 3 
MCUD19 Pi=76 P2-13 
MCUD11 Pl=70 P2e15 
MCUD)2 Pl-68 P2-16 


F2-63 
P2-65 


PADDxSon 
PAODxS01 
PAUSE 
PONG 

PONUR 


P2474 P2=-76 Pe=74 
P2—4] P2845 
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Table 4-1. Backplane Wiring List (Continued) 


SIGNAL 1Al 1A2 1A3° 1AG 148 LAG 1A7 1A8 1A9 1Ai0 BLS SIGNAL 1A] 1Az 1A3 1A4 1AS LAG 1A7 LAg 1A9 1A10 Ls 


PWRFAIL 

PWRKON 

QASL 

QASR P2-62 
QDWwh Pi*31 


P2~29 


P1#10 
P16] 
P1*6é2 
P1*63 
P1*64 


Fe#10 P2*10 
Fe g Pet 9 
PZ=46 P2#46 
FeelS peas 

Pi€*e8 


ROCPx] P2=-43 
RDCPxe Pe-45 
RDION 
RDMON 
RDOPRD P2=-49 


ROM6 Fl#2? 
ROMT F1l*26 
ROMS Fl#28 
ROMS F131 
ROMENB Fee 6 


ROSwWITCH 
READYO 
READY] 
READYe 
READY3 


ROMFNCT2 
ROR1O 
ROR] 
ROR? 
ROR13 


READY4 
READYS 
READY6 
REPEAT 
REVSYSP 


ROR14 
ROK23 
ROR24 
RORT10 
RORT)1 


RFO P2"*S6 
RF 1 P2"S4 
RF 2 P2*52 
RF3 P2*50 
RFSAME P2-58 P2"ssE 


RORTI2 
RORTI3 
RORT14 
RORT15 
RORT16 


RORT)]7 Fease 
RORT18 Pe#S7 
RORT19 Fz2*6e 
RORT20 F1*57 
RORT?] F1#49 


F1® 4 Fle 4 
pPl® 3 F183 
PI*¥32 Fl*¥32 
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RORT?2 
RORT23 
RORT24 
RORT2?5 
RORT 26 


RORT?7? 
RPTFCA 
RREGO 
RUNFF 
$0 


SFe 

SF3 

SF4 
SFSAME 
SFIFTCLK 


SK1P 
SK 1PA0P 1 
SmMCU 
Selon 
SP115 


SPlIN 
SPISHIFT 
SP3 0 
SP315 
SP3IN 


P2te7 
Ple § 


P1-70 


Pl-é9 


F266 
P2*68 


Pl® 4 
Pée# 5 
Pz 6 
Pz#38 
P2#37 


P1#53 
p1l#§2 
P1*5) 
Pee 3 
Pee 4 


Pl#23 Pl-e3 


P2"z6 
P2a35 
Pl® 5 
P1l® 6 
P1aS4 


P18E3 
P18S2 
P15) 
Pe® 3 
Pat 4 


Fl«24 


Table 4-1. Backplane Wiring List (Continued) 


1A] lAé2 1A3 1A4 1A5 1A6 1A? 1A8 1AS 1Ai10) «=6BLS 


SIGNAL 1Al lAe 1A3 1A4 1A5 


SP3SHIET 
SPCLNOP]) 
SPE TFM 

SRU P2—34 
Sk1 P2=<33 


Fe®#2S peeps 


SR2 
SRBLS 
SKLDYENB 
SRREG 
sseus 


SSKEG 

STO Fee? 
STl FZeéS 
STe Fe#7] 
ST3 Fe#7?3 


ST4 Pe=75 
STATUSO Fl=-4] Pj1=4] 
STATUS] F 1-42 
STATUS2 P1943 
STATUS3 FP 1-44 


STATUS4 
STATUSS 
STATUS6 
STATUS? 
STBUSOP 


P1845 
P1*4é 
P1#47 
P1#48 
P1-62 


STIUA 
sTian 
STORAR 
STST4Tus 
SUBF 


SUBLS 
SYSPIN 
SYSFRTY 
TO 
TNAME ND 


TNAMF 1] 
TOU 
TO1 
T0e 
U0 


P2822 pP2—z2 
F223 P2=23 
Fl® 7 ple 7 
P1#17 Plel? 
F1l®lk Pl-18 


Pl=14 
Pz-15 
PZ=16 
Pz-19 
Pe=2) 


Pz=22 
PzZ=23 
Pl- 7 
Pl-17 
Pl-18 


1A9 1Ai0 


P1=42 Fl=42 


P2-z22 
P2-¢3 
Pl- 7 
Fl-17 
Pl1-18 


BLS 


Table 4-1. Backplane Wiring List (Continued) 


SIGNAL 1A] lAé 1A3 1A4 1A5 1A6 14? 1A8 1A9 1A10 BLS 


F1#19 F1“19 Pl=19 
Pl1#2)] Fj-zl Pl-21 
Pl1#22 Fj}-22 Pl=-22 
P2*13 P2e13 Pew]3 
P2e14 Pe-14 Peels 


UGATF P2=36 
VBUSFAB Pl=74 P2= 4&4 Fe= 4 
XSwla P1875 
xSwW1s P)*77 
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Note l1: 
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Table 4-2. |OP/Power Bus (Non-Memory Card Cage) 


PIN | po. SIGNAL 
56-PIN 20-PIN 


+5V 

+5V 

+5V 

+5V 

PF WARN 
ENT IMER 
SPARE 
SPARE 

PWR ON 

PWR ON 
IORESET 
IORESET V 
MCUCLKS (Note 2) 
MCUCLKS 


ry 
oO On wowunnanwn fF fF WN 


Not used 
Not used 
Not used 
Not used 
Not used 
Not used 


4] 12 
42 1] 


AS 14 
46 13 


49 16 
50 15 


53 18 
54 Lf 


20 
19 


See 


See 


Not 


SIGNAL 


note 


note 


note 
note 
used 


used 


Reserved for interrupt and data poll connections at backplane. 


On pin 13 of 56-pin connectors only. 


Pin 10 of 20-pin is isolated. 
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Tabie 4-3. Cenirai Data Bus 


SIGNAL 


FROM 1 


MCUD 0 FROM 2 
MCUD 1 MOP 0 

MCUD 2 MOP 1 

MCUD 3 


Vv 


6 MCUD 4 31 | READY 6 
7 MCUD 5 32 SYSPRTY 
8 V 33 READY 0 
9 MCUD 6 34 READY 1 
10 MCUD 7 35 READY 2 
11 MCUD 8 36 READY 3 
12 MCUD 9 37 READY 4 
13 MCUD 10 38 READY 5 
14 V 39 V 
15 MCUD 11 40 ENABLE 0 
16 MCUD 12 41 ENABLE 1 
17 MCUD 13 42 ENABLE 2 
18 MCUD 14 43 ENABLE 3 
MCUD 15 44 ENABLE 4 

MCUDPRTY ENABLE 5 

V 
TO 0 APE 
TO 1 SYSPE 


10° 2 MCURST 


FROM 0 


Note: CPU/IOP connector P2 


| Note: CPU/IOP connector P3 
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PIN 


Oo Oo nN DBD OF FP WN NO 


10 


Table 4-4. JOP Bus 


SIGNAL PIN 
TODPRTY _ 26 
IODPE 2a 

28 
TOCMD 00 29 
IOCMD 02 30 
IOCMD 01 31 

32 
DEVNO 0 33 
DEVNO 1 34 

35 
DEVNO 2 36 
DEVNO 3 37 
4 7 
DEVNO 4 39 
DEVNO 5 40 

4] 
DEVNO 6 42 
DEVNO 7 | 43 

44 
TOD 0 45 
TOD 1 46 
V 47 
TOD 2 48 
IOD 3 49 
U 50 


IGNAL 


4-10 


On HD oO F&F W NO Ff 


NR MO NO NH NY KD KF KF BS YR BF SE HF SS Se 
nm BP WN NHN KF CO HO WAN DBD UN FP W NO FF OS LO 


Note: 


Table 4-5. Current instruction Register Connector A&JI 


Q 
o 


V 


SYSTEM 
SYSTEM 
SYSTEM 
SYSTEM 
SYSTEM 
SYSTEM 
SYSTEM 
SYSTEM 


SYSTEM 
SYSTEM 
SYSTEM 
SYSTEM 
SYSTEM 
SYSTEM 
SYSTEM 
SYSTEM 


CIR 0 
CIR 1 
CIR 2 
CIR 3 
CIR 4 
CIR 5 


IGNAL 


Buffered 
Buffered 
Buffered 
Buffered 
Buffered 
Buffered 


NSN DO OM FP W NY F © 


PIN 


SI 


GNAL 


CIR 6 Buffered 
CIR 7 Buffered 


PON BUF 


CIR 8 Buffered 
CIR 9 Buffered 


CIR 10 
CIR lil 
CIR 12 
CIR 13 
CIR 14 
CIR 15 


RUNSW 


V 


LDSW 


V 


DUMPSW 


4 


Buffered 
Buffered 
Buffered 
Buffered 
Buffered 
Buffered 


TORSTSW 


CPURST 


Connector A8J1 is cabled to operator's panel on front door. 
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a 
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NOTE: 


Table 4-5A. Current Instruction Register Connector A8J2 


PANEL 
PANEL 
PANEL 
PANEL 
PANEL 
PANEL 
PANEL 
a 
PANEL 
PANEL 
PANEL 
PANEL 
PANEL 
PANEL 
PANEL 


7 


V 


Vv 
V 


Not used 


PSRENB 
INHRINT 


SW 
SW 
SW 
SW 
SW 
SW 
SW 


SW 
SW 
SW 
SW 
SW 
SW 
SW 
SW 


Not used 


REG 
REG 
REG 
REG 
REG 
REG 
REG 


a <a 
y : 


PANEL SW REG 


SIGNAL 


LDREG 
LDADDR 
DISPMEM 
LDMEM 
EXECUTE 
SINGLE 
INCRADDR 
DECADDR 
Not used 
SYS HALT FF 
RUNFF 
RUNSW 
LDSW 


DUMPSW 


V 


IORSTSW 


V 


CPURST 


Cabled to AlJ2 of the CPU card cage when using the maintenance panel. 


Table 4-6. Multiplexer Channel Bus 


SIGNAL 


on DA oO BR WY 
Oo 
tr 
< 
tt 
Zz 
a 


3 
by 5 

ACKSR 32 

Wi 33 
9 CHANACK 34 
10 V 35 
11 DEVNODB. 36 
12 SIO ENABLE 37 
13 EOT. 38 
14 JMPMET 39 
15 V7 40 
16 TOGGLE INXFER 41 
Ly TOGGLE SR’ 42 
18 TOGGLE OUTXFER 43 


— 
No) 


TOGGLE SIO OK 


V 


No 
emp) 


21 XFER ERROR 
22 REQ 
23 7 
24 SR 8 


No 
wm 


SR 9 


| Note: Multiplexer channel connector P2 


Figure 4-1. HP 30036A Multiplexer Channel Cabling 

is deleted. System cabling is shown elsewhere as follows: 
Figure 4-3B. System Flat Cables, Model 6 

Figure 4-3D. System Flat Cables, Model 8 

Figure 4-3F. System Flat Cables, Model 5 or 7 

Figure 4-3H. System Flat Cables, Model 9 


SIGNAL 


PWRITESTB 


PREADSTB 


PCMD1 
SETJMP 
PSTATSTB 
PCONTSTB 
READ NEXT WD 


SETINT 


Tabie 4-7, Port Controlier Bus 


PIN SIGNAL PIN SIGNAL 


] ERR] 26 
2 LSEL1 27 
: vi 28 
4 HSEL1 29 
5 STRB1 30 
6 CWREQ1 31 
7 32 
8 RRREQI 33 
9 TO1-1 34 
10 b 38 
11 TO1-2 36 
12 ERR2 7 
Figure 4-2. HP 30030B Selector Channel Cabling is 13 wy, 38 
deleted. System cabling is shown as follows: 
Figure 4-3B. System Flat Cables, Model 6 14 LSEL2 39 
Figure 4-3D. System Flat Cables, Model 8 ae HSEL2 40 
Figure 4-3F. System Flat Cables, Model 5 or 7 ob 
Figure 4-3H. System Flat Cables, Model 9 16 41 
17 STRB2 42 | 
I { 
18 CWREQ2 43 
19 V 44 
20 RRREQ2 45 
21 TO2-1 46 
a2 Wy, 47 
23 TO2-2 48 
24 Not used 49 
25 V 50 PCDPRTY 


Note: Port Controller Connector P3 
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Table 4-8. Selector Channel Bus Table 4-9. Selector Channel Connectors J1 


m= [see [oem [vow [a es 
1 CHAN SO ;} | 0 26 SR 13 I 1 FREEZE TiTjoj| 26 LD BANK tr} tli 
2 27 SR 12 I 2 RESET o|I 7 
3 SR CLOCK o{| 28 SR 11 I 3 28 RRREQ I 
4 V 29 SR 10 I 4 WPB | ia ie 29 WBAL T/oj1 
| 5 | DEVEND | | I 30 | V | | | 5 | WBB2 | ay 30 | V | | 
6 yi, 31 SR 9 i 6 31 WAIT 0 
i ACK SR O|| 32 SR 8 I 7 WBA2 a hoe (se | ae XERR T}o 
8 vy; 33 SR 7 8 SENSEACK t}ol] 33 V 
9 ‘CHANACK I 34 SR 6 I 9 Vv 34 WBBI i 
10 35 SR 5 i 10 CW1 To Ao 35 CWREQ I 
11 DEVNO DB O||} 36 V if TRBIFF 110 36 V7 
{2 SIO ENABLE 0 37 SR 4 I 12 Wi 37 TOP CNT DATA ee 
13 EOT 0 38 SR 3 I 13 JUMPFF I o}} 38 DATA IN ACK 1/0 
14 JMP MET I 39 SR 2 I 14 CH ACTIVE 39 V 
is V 40 SR 1 I 15 40 RRDATA I 
16 TOGGLE INXFER 0 4l SR 0 I 16 TRB2EF IT iol 41 } PCRST I 
17 CHAN SR I 42 V7 ‘7 AWB WAIT I 42 o 
18 TOGGLE OUTXFER ol} 43 PCMD 1 0 is vy, 43 TOP CNT WAIT ake 
19 TOGGLE SIO OK 0 44 SET JMP 0 19 CWB WAIT t lo 44 PES ENB T1o 
20 45 PSTATUSSTB 0 20 Wr rlol as UV 
21 XFER ERROR oll 46 PCONTSTB 0 31 vy, 16 INCWC I 0 
22 REQ. I 47 RDNEXTWD 0 22 DATA OUT I olf 47 ADR 0 
23 V 48 PWRITESTB 0 23 TOCW WAIT to 48 WV 
24 SR 15 I 49 SET INT 0 54 e 49 DATA OUT ACK 1lo 
25 SR 14 I 50 PREADSTB 0 25 TOAW WAIT I {0 50 GO ACTIVE 0 
Note: Selector Channel connectors P2. Note: I = Input 
I = Input 0 = Output 
O = Output A = Register PCA 
A = Register PCA B = Sequencer PCA 
B = Sequencer PCA C = Control PCA 
C = Control PCA 
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U 


rH 
Pal 
(€p) 
_ 
CG?) 
= 
I> 
| waned 


CoO NO UO FP WA NF 


BR DN NO BR NY KN FH KY YF KF KH HR OZ Fell 
mn FP WN NO HF OC HO WON DBD UN FP WN NY FF CO OH 


u 


Tabie 4-10. Selector Channei Connectors J2 


FS ENB 
TRB ENB 
LA 

IOP CNT DN 
DPE 

DATA 
WCTC 
IOCW 4 
IOCW 0 
IOCW 1 
IOCW 2 
IOCW 3 
WERTC 
INTCLRIL 


Vv, 


RBA 1 
LD DEVNO 


IOP CNT ADR 


Input 
Output 
Register PCA 
Sequencer PCA 
Control PCA 


A 
A 


ee 


SIGNAL 


DEVNO ADR 
TOAW ADR 


y, 


RBA2 
CWw2 


ILL ADR 


Vv 


RESREQ 
KEND 


eR 


I 
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Figure 4-3. Memory Cabling is deleted. System 
cabling is shown elsewhere as follows: 

Figure 4-3B. System Flat Cables, Model 6 
Figure 4-3D. System Flat Cables, Model 8 
Figure 4-3F. System Flat Cables, Model 5 or 7 
Figure 4-3H. System Flat Cables, Model 9 
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Table 4-11. Memory Connectors J1 


MDO 02 31 U 
03 33 wv, 


04 35 


ceo ND ON FF WN & 
w 
>) 
= 
—) 
tr 
o>) 
an 


Ww 

mS 
tw 
Z, 
> 
tT 
=) 


<b 


WG 
ON 
O 
aw 
> 


12 MDO 05 37 


<b 


14 MDO 06 39 


<+ 


i 
(ap) 
O? 
Aw 
OQ 


07 4] 


<b 


> 
ho 
OQ 
aw 
je) 


Y, 
4 
vy, 
13 V 38 CKB 
¥. 
v7 


18 MDI 00 43 


| <t 


OQ 
aw 
jo) 


<b 


|<t 


O 
Kas 
ies) 
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Table 4-12. Memory Connectors J2 


SIGNAL PIN SIGNAL 


/ 


> 
o 
) 
CO 


a) 
=| 


CNTRL TIMING 


| <t 


A OUT ENB 


> 
< 


CO NN DW NH FP W NH FH 


Vv 
| VW 30 AD 10 
TP1 | 3] | V 
wv, 32 AD 11 
TP2 33 Wi 
9 <7 34 AD 12 
10 TP3 35 WV 
sige rv, 36 AD 13 
12 TP4 37 wi 
13 38 AD 14 
14 MEM PROTECT 39 V7 


— 
mn 
a 
© 
> 
oO 
_ 
ion) 


— 
Or 
r) 
7 
‘ry 
w 
ey) 
1p) 
oo 
(7) 
Cc 

LA 
> 
pt 


— 
NJ 
— 
NO 
ca 
ine) 
ut 


— 
OO 


I<t 


ay) 
b> 
oe) 


> 
<5 
a 
re 


e 
WO 


<J 


N 
jan) 


ISACK 


NO 
em 
Oo 


<+ 


N 
No 


Not Used 


N 
WN 


Ne) 
a 


READCLK 


N 
an 
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oN ON FP WNW NE 


es ee 
WN NO FF OC 0 


Table 4-13. Mernory Connectors J3 


> 
jw) 
jan) 
NO 


i 


> 
oO 
>) 
Ww 


<+ 


> 
wa 
on) 


<b 


= 
oD 
© 
a) 
Oo 


= 
2 
>) 
2 
To) 


<b§<t 


= 
2 
a) 
a" 
i 


<+ 


= 
a] 
© 
ay 
No 


<+ 


<8 
= 
GN 


<< 
oO 
o) 


14 


<b 


= 
i=) 
oO 


15 


<+ 


<4 
oD 
© 


PRTY 


= 
oO 
ri 


08 


<b 


= 
oO 
eH 


09 


<+ 


= 
oO 
pm 


10 


< 


= 
© 
re 
— 
— 


ue 
o 
bm 
| 

th 


= 
a 
a 


13 


<b 


= 
a) 
rH 


14 


<b 


= 
Oo 
bt 


15 


= 
=) 
el 


PRTY 
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pm 


PIN NO. 


Table 4-14. |OP/Power Bus (Memory Module) 


56-PIN 20-PIN 


] 
2 
3 
4 
5 2 
6 1 
v3 4 
8 3 
9 6 
10 5 
11 8 
12 7 
13 10 
14 9 
15 


+5V 
+5V 


SPARE 
SPARE 
PWR ON 
PWR ON 
IORESET 
IORESET 
Not used 
Not used 


Not used 
Not used 


+5V 

+5V 

PF WARN 

ENTIMER 

Not used 

Not used 
Not used 
Not used 
Not used 


Not used 


PIN NO. 
56-PIN 20-PIN 


30 
Si 
32 
33 
34 
35 


Al 12 
42 11 


46 13 


49 16 
50 15 


53 18 
54 17 


20 
i 


SIGNAL 


Vv 


-SVB 
-5VB 


Preedenra 


+SVB 
+SVB 
+12VB 
+12VB 
+12.7VB 
+12.7VB 
Not used 
Not used 
Not used 
Not used 
Not used 
Not used 
Not used 
Not used 
SI 

Sr 
MCUFRCOUT 


SO 
soV 
MCUFRCIN 


Vv, 


Not used 
Not used 


Table 4-15. Error Logging Interface Cable Table 4-15A. Mag Tape Interface Connectors J2 


SIGNAL 
Not 


45 Not used 


l 
2 ROM 
3 ROM 
.Y, 4 ROM 
ELAD6 5 ROM 
| 6 Not used 31 ROM 18 
5 SELECT 30 WW, é 
7 ROM 6 32 ROM 2 
6 Vv ot ELADS 8 Not used 33 ROM 19 
4 Far 32 V 9 ROM 7 34 ROM 3 
10 Not used 35 Not used 
8 Vv 33 ELAD4 : 
it ROM 8 36 Not used 
9 Not used 34 V 12 Not used 37 RAR 0 
UJ ee He ADG 13 ROM 9 38 RAR 1 
14 Not used 39 RAR 2 
Not 36 Y, 
BEG is ROM 10 40 RAR 3 
12 vy} 37 ELAD1 16 Not used 4] RAR 4 
13 sane 38 Y, 17 ROM 11 42 RAR 5 
18 Not used 43 RAR 6 
14 S, 39 ELAD2 
19 ROM 12 44 RAR 7 
is ELAV 40 vy, 8 
16 Yi 41 ELAD3 9 
10 
ie SELECTED 42 Vi a 
18 WV 43 DATA IN 
+8 are 4a b 25 ROM 15 50 VW 


NOTE: Connects J2s at Magnetic Tape Interface. 


<b 


47 Not used 


21 ELAD8 46 


<- 


23 ELAD9 48 
24 V7 49 Not used 
25 DATA OUT 50 .Y, 
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Table 4-15B. Mag Tape Interface Connectors J3 Table 4-15C. Mag Tape Interface to Tape Unit 


SIGNAL | PIN SIGNAL PIN SIGNAL | PIN 
1 <7 26 FLG 5 1 Not used 26 Not used 
2 CLEAR 27 FLG 2 2 SINGLE TRACK ERROR 27 Not used 
3 TO 28 FLG 3 3 SELECT COMMAND 0 28 Not used 
4 T3 29 FLG 0 4 SELECT COMMAND 1 29 TD BURST 
5 72 30 FLG 1 5 SELECT COMMAND 2 30 WRCLK 
6 ROR 9 31 Not used 6 SELECT COMMAND 3 31 MULTIPLE TRACK ERROR 
7 UDS 32 EXT SEL 7 END OF BLOCK 32 TAPE MARK 
8 INPUT STROBE 33 Not used 8 READ CLOCK 33 WRITE DATA 0 
9 FLG 10 34 Not used 9 READ DATA PARITY 34 WRITE DATA 1 
LOS 35 Not used 10 WRITE DATA PARITY 35 WRITE DATA 6 
FLG 14 36 Not used 11 WRITE RESET | 36 WRITE DATA 7 
FLG 12 37 Not used 12 STATUS (800/1600) 37 WRITE DATA 4 
FLG 16 38 Not used 13 LOAD POINT 38 WRITE DATA 5 
FLG 15 39 Tl 14 READY 39 WRITE DATA 2 
ROR 8 40 Not used 15 FILE PROTECT 40 WRITE DATA 3 
FLG 17 41 Not used 16 END OF TAPE 41 | READ DATA 6 
ROR 11 42 | Not used | FORWARD 42 | READ DATA 7 
ROR 7 43 | Not used REVERSE 43. | READ DATA 4 
19 WT 44 Not used WRITE. 44 READ DATA 5 
20 ROR 10 45 Not used OFF LINE 45 READ DATA 2 
21 FLG 13 46 Not used REWIND 46 READ DATA 3 
22 FLG 11 47 Not used WRRST 47 READ DATA 0 
23 FLG 6 48 Not used Not used 48 READ DATA 1 
24 FLG 7 49 Not used Not used 49 Not used 
25 FLG 4 50 V7 Not used 50 Not used 
NOTE: Connects J3s at Magnetic Tape Interface NOTE: Connects J1 of Magnetic Tape Controller Processor to Magnetic Tape 


Unit. 
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SIGNAL 


IFN VALID 
IBUS 7 


Not used 
POWER FAIL 


IBUS 0 
+OV 

TBUS 1 
Not used 
TBUS 2 


Table 4-15D. 7905A/7920A Disc Interface to Device Controller 


SIGNAL 


Not used 


v 


+5V 
+5V 
IBUS 8 


IBUS 12 


IBUS 9 


IBUS 13 


IBUS 10 


IBUS 14 


IBUS 11 


IBUS 15 
Not used 


FLG 7 
FLG 1 
FLG 8 


Vv 
WV, 


NOTE: Connects Jl of 7905A Interface to Jl of Device Controller 
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NOTE: 


Table 4-15E. 7905A/7920A Disc Interface Connectors J2 


a 
y : 


Connects J2 of 


7 
6 | 31 RAR 1 
5 32 Not used 
4 55 RAR 0 
17 34 Not used 
16 35 ROM 15 

| 36 Not used 
9 Sf ROM 14 
10 | 38 Not used 
used 39 ROM 13 
11 40 Not used 
used 41 ROM 12 
cs 42 ROM 23 
used 43 ROM 22 
6 44 Not used 
used 45 ROM 21 
5 46 Not used 
4 47 ROM 20 
3 48 Not used 
2 49 V 
3 50 V 


Error Correction Card to J2 of Microprocessor. 


SIGNAL 


Table 4-15F. 7905A/7920A Disc Interface Connectors P2 Tabie 4-15G. 7905A/7920A Disc Interface Connectors P3 


SIGNAL | PIN SIGNAL PIN SIGNAL SIGNAL 


PIN 
a Ly, 26 | EXT FLGS 1 7 26 READ NRZ DATA 
2 | CLEAR 27 | EXT FLG 2 (EOW) 2 30 MHZ | 27 
3 | CYCLE CLOCK 28 | EXT FLG 3 (I/O P ERR) 3 V 28 Not used 
4 | Not used 29 | EXT FLG 0 (CMDRDY) 4 +5V a V7 
5 | EXT FLG 16 (UNCORR DATA ERROR) 30 | EXT FLG 1 (DT RDY) 5 30 Not used 
6 | XADDR2 31 | M12 6 INH CRC CLK 31 
7 | UB OUT 32 | EXT SEL 7 V7 32 DATA CLOCK 
8 | INPUT 33 | Mi3 8 Not used 33 V 
9 | EXT FLG 8 (INTOK) 34 | Mil 9 V7 34 TEST CLR 
10 | LB OUT 35 | Mi4 10 WRITE DATA TEST 35 wi 
11 | EXT FLG 12 36 | Milo i va 36 ‘SYNC 
12 | EXT FLG 10 37. | MI5 12 WRITE CLK 37 | V7 
13. | EXT FLG 14 38 | MO 13 V7 38 TEST OUTPUT 
14 | BXT FLG 13 | 39 TST CLK 14 WRITE TEST | 39 V7 
15 | XADDR 3 40 | MB 15 V | 40 Not used 
16 | EX FLG 15 4. | MB 16 +5V 41 Wy, 
17. | XADDR O 42 | M4 17 | | 42 Not used 
18 | XADDR 4 43 | Me | 18 }  +5V | 43 V7 | 
19 | CLK DISABLE | 4a | ME 19 V7 44 | SERIAL DATA FROM ECC 
20 | XADDR1 } 45 | Mi 20 Not used 45 V 
21 | EX FLG 11 (ANY DATA ERROR) 46 | M6 21 Vv 46 Not used 
22 |EXT FLG 9 47 | WO 22 READ TEST 47 Vv 
23 EXT FLG 6 (EOP) 4g | M7 23 va 48 Not used 
24 EXT FLG 7 (OVRLIN) 49 Not used 24 READ CLK 49 
25 | EXT FLG 4 50 V7 25 50 CLOCK INHIBIT 
NOTE: Interconnects P2 of Cartridge Disc Controller. NOTE: Interconnects P3s of Cartridge Disc Controller 
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Table 4-15H. Device Controller to HP 7905A/7920A Disc Drive Table 4-151. Disc File Interface Connectors J1 


SIGNAL SIGNAL 


SIGNAL } SIGNAL 


Not used A 

CBUS 7 2 

Not used 3 
4 , 4 
5 Not used 5 
6 CBUS 10 | 31 Wy, 6 UNIR (4) 31 SMP 
7 CBUS 2 32 Not used 7 CEN 32 | 7 
8 CBUS 9 33 V7 8 CEE | 33 TD 
9 CBUS 3 34 ei 9 iv, 34 e, 
10 CBUS 8 35 +5V 10 FCE 35 FSMK 
11 ey, 36 +5V 11 VW 36 CLK MSB 
12 vi 37 Not used {2 CCLR a7 V 
13 Not used 38 CBUS 12 13 V7 38 D10 
14 V7 39 Not used 14 wi 39 TA 
15 V7 40 CBUS 13 15 DRIVE BUSY 40 V 
16 WW, 41 Not used 16 +READ 41 Dil 
17 Not used 42 CBUS 14 17 SEEKING 42 DI 
18 Not used 43 Not used 18 , ; 43 WSM 
19 V7 44 CBUS 15 19 UNSAFE 44 DIS 
20 <7 45 \7 CCIN Te 
21 CBUS 4 46 .v, ONLINE 7 
22 +5V 47 7 7 Dia 
23 CBUS 5 48 ey PACK CHANGE 
24 Not used 49 x7 200 TPIT 
25 CBUS 6 50 VV 25 TB 50 V7 


NOTE: Connects Jl of Bus PCA to J1 of Read/Write PCA. 


NOTE: Device Controller J3 to Cartridge Disc Drive. 
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Table 4-15J. Disc File Interface Connectors J2 


SIGNAL SIGNAL 


1 

2 

3 ROM 04 

4 Not used 

5 ROM 05 

6 Not used 

7 ROM 06 

8 Not used 

9 ROM 07 

10 Not used 

11 ROM 08 | ENABLE 

12 Not used | 37 RAR 00 (SPARE) 
13 ROM 09 38 RAR 01 (SPARE) 
14 Not used 39 RAR 02 (SPARE) 
15 ROM 10 40 RAR 03 

16 Not used 41 RAR 04 

17 ROM 11 42 RAR 05 

f 18 Not used 43 RAR 06 | 

19 ROM 12 44 RAR 07 
20 Not used A5 RAR 08 

21 ROM 13 46 RAR 09 
22 Not used 47 RAR 10 
a5 ROM 14 48 RAR 11 (LSB) 
24 Not used 49 V7 

25 ROM 15 50 V 


NOTE: Connects J2 of Read/Write PCA to J2 of Controller Processor PCA. 
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uU 
a] 
=z 
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Table 4-15K. Disc File interface Connectors J3 


SIGNAL PIN 


VW 26 
CLR, (MST RESET) OF 
TO 28 
T3 29 
T2 30 
ROR 09 31 
UOS 32 
INPUT STROBE 33 
EOTL (FLG 10) 34 
LOS 35 
OUTXFER (FLG 14) 36 
DAT’ (FUG. 12) 37 
INTACT (FLG 16) 38 
INXFER (FLG 15) 39 
ROR 08 (MSB) 40 
FLG 17 41 
ROR 11 (LSB) | 42 
ROR 07 | 43 
WT 1 44 
ROR 10 45 
CMD (FLG 13) 46 
TU (FLG 11) 47 
FLG 6 48 
INDEX (FLG 7) 49 
DIS (FLG 4) 50 


25 
| NOTE: Connects J3 of Disc File Interface. 


SIGNAL 


DRQ (FLG 5) 
CE (FLG 2) 
CSMK (FLG 3) 
CRWX (FLG 0) 
FLG 7 

M12 

EXT SEL 


MI5 (LSB) 
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NOTE: 


Table 4-15L. P2 of Disc File Bus Card PCA 
26 
27 


SIGNAL 


MOD SEL (SPARE) 


v7 


MOD SEL 7 28 

VW 29 

MOD SEL 6 | 30 VY 
V7 31 | BUS 2 
MOD SEL 4 32 7 


V 
MOD SEL 5 
V 


ee] gs. 
HE 


35 BUS 4 

MOD SEL 3 | 36 w, 
V7 37 BUS 16 
MOD SEL 2 38 e 
V 39 BUS 128 
MOD SEL 0 40 vy, 
V7 Al BUS 32 
MOD SEL 1 | 42 V7 

| 43 BUS 64 
SET HD/DIR 44 db 
7 45 2 used 
SET DIFF 46 V 
V7 47 SEQ PICK 
SET CYL 48 CLK OUT 
y, 49 TRACE SEQ PICK 
CONTR 50 CPU HLT 


Connects P2 of Bus PCA to HP 30331A Junction Panel 
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1 
Z 
a 
4 
2 
6 
t 
8 
9 


10 


NOTE: Connects P3 of Bus PCA to HP 30331A Junction Panel. 


Table 4-15M. P3 of Disc File Bus Card PCA 


SIGNAL SIGNAL 


32 
GAT 4 33 INDEX 
CAT 3 34 VW 
VW 35 CAR 1 


@ 
> 
J 
nN 


GAT 1 38 V7 
.v, 39 CAR 4 
GAT 0 40 7 
ei: 41 CAR 8 
200 TPI 42 7 
v, 43 CAR 16 


WRCR SENSE 


= 


<t 


AS) 
oe 
OD 
A 
O 
ro 
2 
(op) 
7 


<t 


END OF CYL 


SEEK INCOMPLETE 50 


ste we nt Te, 
4 x 4 


NOTES: 
1. TERMINATORS ARE IDENTIFIED AS FOLLOWS: 


TERMINATOR QUANTITY PART NUMBER 


1 2 30001-60009 
T2 2 30001-60016 
3 2 30001-60021 
T4 1* 30030-60015 
WIRING SIDE T6 1 30035-60003 


2. PRINTED CIRCUIT EDGE CONNECTOR J1 OF A TERMI- 
NATOR PLUGS INTO A FLAT CABLE CONNECTOR TO 
TERMINATE THE CABLE RUN. CORRECT TERMINATOR 
ORIENTATION IS ASSURED IF YOU KEEP PINS 49 AND 
50 OF THE EDGE CONNECTOR TO THE LEFT WHEN TER- 
MINATING THE FLAT CABLE. 


SI 8 


3. EACH TERMINATOR (EXCEPT T5) HAS A RED TWISTED 
PAIR CABLE WHICH CONNECTS FROM EDGE P1 OF THE 
TERMINATOR PCA TO PINS 2 AND 1 (+5 VOLTS) ON ANY 


QAP VAI | POWER BUS CONNECTOR P1. A BLACK TWISTED PAIR 
ft x COMPONENT SIDE SEE NOTE 4 CABLE CONNECTS FROM THE PCA TO PINS 16 AND 15 


= DETAIL A, ITEMS 2, 3,5,6,8 


DETAIL B 


t 
VISIBLE COMPONENT SIDE OF THE SAME POWER BUS CONNECTOR. 
| SEE NOTE 3 FISIBLE 
4. T3/T4 = T1 1S BENEATH; T4 1S VISIBLE. 
| T6/T3 = T6 1S BENEATH; T3 IS VISIBLE. 
ey camer = DETAIL A, ITEMS 5, 6,8 
een i 
i 
| 


= DETAILC 


>>> be 


| 
| (SS 
| = FLAT CABLE CONNECTORS JOINED WITH 
; AF EXTENDER BOARDS 
| = 
a) 
oC . 
cm 
£ 
Ba 
—— TERMINATOR 
Ge ae MOUNTING 


a SEE NOTE3 | 
HARDWARE 
Ze | : 
sokcoo{]_ 4 | @) 11NCH ROUND SPACER Oe ee (CABLE 


} CONN.) 
: @) .125 NYLON SPACER 
| 13 COMPONENT SIDE SPLIT LOCK WASHER 
t 
T4 WIRING SIDE @ screw 
— (©) SCREW WITH LOCK WASHER 
ees © FLAT WASHER 


@) EXTENDER BOARD 
HEX STANDOFF DETAILA DETAIL B DETAIL C 


COMPONENT SIDE 


Figure 4-3A. Flat Cable Terminators, Model 6 
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©) 


oO 
aa 


DS. 


AY 


el er) 
cA Jarofeg Jato 


TO T2 ON CARD CAGE NO.4 


AQ 


7 Ald 


TO MUX BUS 


TO T4 ON 
CARD CAGE 


(14) NO. 4 
a 
80 


TO T40N CARD CAGE NO. 4 
TO T3 ON CARD CAGE NO.4 


Figure 4-3B. System Flat Cables, Model 6 


4-17H 


FRONT 


CABLE 


1A 30000-93068 
1B 30000-93132 
1c 30000-93131 
1D 30000-93117 
1E 30000-93041 
2A 30000-93130 
2B 30000-93068 
2C 30000-93041 
3A 30000-93007 
3B 30000-93004 
3C 30000-93005 
3D 30001-60034 
3E 30001-60034 
4 30000-93128 
5 30000-93056 
6 30000-93128 
7 30000-93052 
8 30000-93052 
9 30000-93053 
10 30000-93053 
11 30000-93120 
12 30000-93034 
13 30000-93043 
14 30000-93043 
15 30000-93112 
16 30000-93124 
17 30000-93052 
18 30000-93052 
19 
20 
21 
22 
TERMINATORS 
30229-60003 


A 
B 30007-60003 
C = 30007-60004 


PART NUMBER | SEE TABLE: 


PIO BAY 


44 


4-4 


44 
46 
46 
44 

4-2,4-14 

4-2,4-14 
4-2,4-14 
4-2,4-14 
4-2,4-14 
4-11 
4-12 
4-13 
4-15D 
4-15E 
4.9 
4-10 
4-15 
4-7 
4-15G 
4-15F 
4-8 
4.3 
4-150 
4-15B 
4-15C 
4.5 
4-54 
4-15H 


REAR 


TO T6 ON CARD CAGE NO. 7 
TO T2 ON CARD CAGE NO. 7 


POWER BUS 


TO T3 ON 
CARD CAGE NO. 7 


BAY 


NOTES: 
1. TERMINATORS ARE IDENTIFIED AS FOLLOWS: 


TERMINATOR QUANTITY PART NUMBER 


1 2 30001-60009 

TO 10P BUS IN I/O BAY T2 2 30001-60016 
ee 13 2 30001-60021 
T4 1* 30030-60015 

16 1 30035-60003 


¢ 
i 
S 
5 


TO Ti ON CARD CAGE NO. 2 2. PRINTED CIRCUIT EDGE CONNECTOR J1 OF A TERMI- 
NATOR PLUGS INTO A FLAT CABLE CONNECTOR TO 
TERMINATE THE CABLE RUN. CORRECT TERMINATOR 
ORIENTATION IS ASSURED IF YOU KEEP PINS 49 AND 
50 OF THE EDGE CONNECTOR TO THE LEFT WHEN TER- 


MINATING THE FLAT CABLE. 


j 
CTL DATA BUS | 
i 


3. EACH TERMINATOR HAS A RED TWISTED 
PAIR CABLE WHICH CONNECTS FROM EDGE P1 OF THE 
TERMINATOR PCA TO PINS 2 AND 1 (+5 VOLTS) ON ANY 
POWER BUS CONNECTOR P1. A BLACK TWISTED PAIR 
CABLE CONNECTS FROM THE PCA TO PINS 16 AND 15 
OF THE SAME POWER BUS CONNECTOR. 


a sy 
WIRING SIDE 


4. T1/T4 
T6/T3 


T1 1S BENEATH; T4 1S VISIBLE. 
T6 IS BENEATH; T3 IS VISIBLE. 


= DETAIL A, ITEMS 5,6, 8 


= DETAIL A, ITEMS 2, 3,5, 6,8 


> [> > & & 


DETAIL B 
= DETAILC 
) 
= FLAT CABLE CONNECTORS JOINED WITH 
T2 EXTENDER BOARDS 
‘ fe) 
i See, TERMINATOR 
Cee | ‘ 
——— 4 KH = MOUNTING 
eee) | "| ‘COMPONENT SIDE 
meer pacer : | HARDWARE 
z 4 i tee “Jj ato as 
ots (1) 11INCH ROUND SPACER Yi ae 
= Jon } 

(2) .125 NYLON SPACER 

COMPONENT SIDE (3) SPLIT LOCK WASHER 
() scREW 
(S) SCREW WITH LOCK WASHER 
©) FLAT WASHER 

T3 COMPONENT SIDE (@) EXTENDER BOARD 


T4 WIRING SIDE 


HEX STANDOFF DETAIL A DETAIL B DETAIL C 


REAR 


Figure 4-3C. Flat Cable Terminators, Model 8 
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oe] 
TO T3 ON CARD CAGE NO. 7 
See 
REAR 
dE 
CABLE | PART NUMBER | SEE TABLE | CABLE | PART NUMBER | SEE TABLE | CABLE | PART NUMBER] SEE TABLE TERMINATORS 
0 
ic) C——— 1A 30000-93068 44 3F 30000-93005 4-2,4-14 12A 30000-93131 4-7 A = 30229-60003 
1B 30000-93132 4-4 3G 30000-93004 4-2,4-14 13 30000-93124 4-3 B = 30007-60003 
TO T2 ON CARD CAGE NO. 4 6) 1c 30000-93117 44 4 30000-93128 4-11 14 30000-93112 48 C = 30007-60004 
REAR 1D 30000-93041 4-4 4A 30000-93128 4-11 15 30000-93130 48 
/ 1€ 30000-93041 4-4 5 30000-93056 4-12 16 30000-93043 4-15G 
1F 30000-93106 4-4 5A 30000-93056 4-12 16A 30000-93043 4-15G 
TO T3 ON CARD CAGE NO. 4 2A 30000-93040 46 6 30000-93128 4-13 17 30000-93043 4-15F 
2B 30000-93041 46 6A 30000-93128 4-13 17A 30000-93043 4-15F 
2c 30000-93106 46 7 30000-93052 4-15D 18 30000-93052 4-15A 
3A 30000-93007 4-2,4-14 8 30000-93052 4-15E 19 30000-93052 4-158 
38 30000-93004 4-2,4-14 9 30000-93053 49 20 45 
3c 30000-93005 4-2,4-14 10 | 30000-93053 4-10 21 4-5A 
3D 30001-60034 4-2, 4-14 11 30000-93120 4-15 22 4-15C 


3E 30001-60034 42,414 | 12 | 30000-93034 47 23 | 4-15H 


Figure 4-3D. System Flat Cables, Model 8 
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= DETAIL A, ITEMS 5, 6, 8 


= DETAIL A, ITEMS 2, 3, 5, 6, 8 
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= DETAILC 


= FLAT CABLE CONNECTORS JOINED WITH 
EXTENDER BOARDS 
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TERMINATOR 
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©) SCREW WITH LOCK WASHER 

©) FLAT WASHER 
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| HEX STANDOFF DETAIL A DETAILB 


Figure 4-3E. Flat Cable Terminators, Model 5 or 7 


DETAIL C 


(CABLE 
CONN.) 


. T1/T4 


NOTES: 
. TERMINATORS ARE IDENTIFIED AS FOLLOWS: 


TERMINATOR QUANTITY PART NUMBER 


TI1 2 30001-60009 
T2 2 30001-60016 
T3 2 30001-60021 
T4 1° 30030-60015 
T6 1 30035-60003 


*Standard for Model 5; optional for Model 7. 


2. PRINTED CIRCUIT EDGE CONNECTOR J1 OF A TERMI- 


NATOR PLUGS INTO A FLAT CABLE CONNECTOR TO 
TERMINATE THE CABLE RUN. CORRECT TERMINATOR 
ORIENTATION IS ASSURED IF YOU KEEP PINS 49 AND 
50 OF THE EDGE CONNECTOR TO THE LEFT WHEN TER- 
MINATING THE FLAT CABLE. 


. EACH TERMINATOR (EXCEPT T5) HAS A RED TWISTED 


PAIR CABLE WHICH CONNECTS FROM EDGE Pi OF THE 
TERMINATOR PCA TO PINS 2 AND 1 (+5 VOLTS) ON ANY 
POWER BUS CONNECTOR P1. A BLACK TWISTED PAIR 
CABLE CONNECTS FROM THE PCA TO PINS 16 AND 15 
OF THE SAME POWER BUS CONNECTOR. 


Ti IS BENEATH; T4 1S VISIBLE. 


T6/T3 = T6 1S BENEATH; T3 !S VISIBLE. 
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Figure 4-3F. System Flat Cables, Model 5 or 7 
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-FRONT 


CABLE 
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30000-93041 
30000-93020 


30006 D2ANAD 
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ZA O00-S3046 
2B 30000-93068 
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3A 30000-93007 
3B 30000-93004 
3C 30000-93005 
4 30000-93128 
5 30000-93056 
6 30000-93128 
7 30000-93053 
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12 30000-93052 
13 30000-93119 
14 30000-93044 
15 30000-93043 
16 30000-93123 
17 30000-93035 
18 30000-93043 
19 30000-93052 
20 30000-93052 
30000-93053 


PART NUMBER | SEE TABLE: 


PIO BAY 


TO T2 


TERMINATOR 
A 


wo 


REAR 


PART NUMBER 


30229-60003 
30000-93128 
30000-93128 


TO T3 


PART OF HP 2888A 
DISC FILE JUNCTION 
PANEL, IF PRESENT. 
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ee NOTES: 
| 1. TERMINATORS ARE IDENTIFIED AS FOLLOWS: 
ae enh TERMINATOR QUANTITY PART NUMBER 
ee oh T2 2 30001-60016 
CTL BATA BUS T3 2 30001-60021 
T4 1* 30030-60015 
Té6 1 30035-60003 


2. PRINTED CIRCUIT EDGE CONNECTOR J1 OF A TERMI- 
NATOR PLUGS INTO A FLAT CABLE CONNECTOR TO 
TERMINATE THE CABLE RUN. CORRECT TERMINATOR 
ORIENTATION IS ASSURED IF YOU KEEP PINS 49 AND 
50 OF THE EDGE CONNECTOR TO THE LEFT WHEN TER- 
MINATING THE FLAT CABLE. 


3. EACH TERMINATOR (EXCEPT T5) HAS A RED TWISTED 
PAIR CABLE WHICH CONNECTS FROM EDGE P1 OF THE 
TERMINATOR PCA TO PINS 2 AND 1 (+5 VOLTS) ON ANY 
POWER BUS CONNECTOR P1. A BLACK TWISTED PAIR 
CABLE CONNECTS FROM THE PCA TO PINS 16 AND 15 
OF THE SAME POWER BUS CONNECTOR. 
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T1 1S BENEATH; T4 1S VISIBLE. 
= T6 1S BENEATH; T3 IS VISIBLE. 
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/\ = DETAIL A, ITEMS 5, 6, 8 


/\, = DETAIL A, ITEMS 2, 3,5, 6,8 


= DETAILB 
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SEE NOTE 3 
ee 
cae 


G@) 1 INCH ROUND SPACER a (CABLE 
(2) .125 NYLON SPACER 


CONN.) 


SEE NOTE 4 
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Figure 4-3G. Flat Cable Terminators, Model 9 
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Figure 4-3H. System Flat Cables, Model 9 ais 
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4-7, INTERRUPT POLLING 


adevice is Completely 
independent of the device number or physical location, It is detere- 
mined by the device’s logical proximity to the I0P on a jumperea 
interrupt poll line. The interrupt poll line is wired at system 
configuration from the JOP to whatever device is assigned first priority 
and then from device to device according to assiaqned priority. The 
interrupt poll line terminetes at the device of lowest priority. Table 
4-16 provides a suggested guideline for the interrupt polling sequence 


In this system, the interrupt priority of 


Of some devices. Examination of the interrupt poll line of any system 
(Figure 4°4) will find it starting at pins 79 CINTPOLL) and 80 (GND) of 
connector 10P1 of the CPU/IOP backplane which is the IOP connector Pi, 


The connections are made using a twisted pair of wireS: one wire is blue 
and the other is white. These twisted pair cables are equipped at eacn 
end with a twoepin sprinag=clip connector that clips onto pairs of 
vertically aliqned pins. At the CPU/IOP backplane, the twisted pair must 
be connected with the white wire on the top pin of the palr of pins; at 
the device controller interfaces, the connections are made with the 
white wire on the bottom pin, 


The INTPOLL Signal from the IOP iS routed to connector P!i of the device 
interface PCA wjth the next highest priority where with the name INTPOLL 
IN it enters the interface PCA of tne device controller on the fifth 
pair of pins from the left, pins 48 (signal) and 47 (ground), The signal 
will exit te PCA with the name INTPOLL OUT on the seventh pair of pins 
from the left, pnins 44 (signal) and 43 (ground) for routing to the next 
highest priority device controller, 


4-7A, DATA POLLING 


The data poll twisted pair cable is routed from the IQP to the system’s 
Multiplexer Channel PCA as shown typically in Figure 4*4. At the CPU/I0NP 
backplane, the twisted pair must be connected with the white wire on the 
top pin of the pair of pins: at the Multiplexers, tne connections are 
made with the white wire on the bottom pin, 


4-8, MCU CLOCK DISTRIBUTION 


Figure 45 snows how the coaxial cables are patched on the backplane of 
the CPU bay to carry the MCUFRCO to the memory module and the MCUCLKS, 
MCUCLK6, and MCUCLK7 signals to modules A2, A3, and A4, respectively, 
(Tne cabling shown is for a Model 5, 6, 7, 8, or 9 System,) AS SNOWN, a 
61,.9°0ohm resistor terminates each of these clock signals with the 
resistor for module 4 located on the power bus terminator card. Jumpers 
Wi on the backplane of modules A2, A3, and A4 are opened to isolate the 
MCUCLK Signal to one module, 
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Figure 46 shows the additional cable and terminator usea py tne two- 


bay Model 5, 6, or 7 System, 
used by the 


Figure 4*7 shows the additional cables and terminators 


three=bay Model 8 or 9 System. 


4-9, MULTIPLEXER CHANNEL SERVICE REQUEST 


The Multiplexer Cnannel has priority encoder logic which monitors the 
service request (SR) lines from up to 16 device controllers. Each device 
controller is assigned data Service priority by being assigned one of 


these SR lines, The assignment is made by the installation of a jumper 
in one of 16 possible positions at the device controller’s interface, 
Position 0 assigns the highest priority; position 15 the lowest, Table 


4-17 shows the sequence by which priority assignment should be made for 
the device controllers of the HP 3000 Series II Computer System. 


4-10. DC POWER CONTROL CIRCUITS 


The computer system contains at least one each KP 30310A Power Supply, 
HP 30311A Power Supply, and HP 30312A Power Supply to power the system’s 
CPU/IOP, Memory, and Input/Gutput PCA assenblies, A second HP 30310A 
Power Supply is included to power up to ten additional PCA slots in the 
second bay and, if memory exceeds 128K words, a second HP 30311A Power 
Supply installed in tne second bay, Model 8 and 9 Systems have a second 
HP 30312A Power Supply in the second bay to power the increased J/0 
capability the systems afford, Figure 4-8 shows controls and indicators 
of the power supplies and of tne DC Control Panel which provides master 
control of DC power for the system, Table 4-18 lists the functions of 
the controls and indicators, 


4-11. General 
Figure 4*9 shows the interconnection of the DC Control Panel and the 
power supplies via their control lines. The DC power control circuits 


shown are for a system having a memory capacity of over 128K words since 
two HP 30311A Power Supplies are included. Manual control of system DC 
power is provided by three series connected ON/STANDBY switches on the 
DC Control Panel, Setting any of these switches to STANDBY opens the DC 
Enable line to all HP 30310A and 30312A Power Supplies to disable their 
output voltage, 


In a system with 128K or less memory, setting the SYSTEM switch to 
STANDBY causes the HP 30319A Power Supply, which furnisnes DC power tor 
Operation of the HP 30311A Power Supply for lower memory, to remove the 


Operating power, The HP 30311A Power Supply goes into "battery backup" 
mode continuing to provide operating voltages to the memory from its 
internal storage battery, In systems with memories larger than 128K, 
both HP 30311A Power Supplies go to the "battery backup" mode because 
both HP 30310A supplies are off. 


Setting the LOWER 128K MEMORY switch to STANDBY causes the HP 30310A 
Power Supply, which furnishes the DC power for operation of the HP 
30311A Power Supply for lower memory, to remeve the HP 303/0A DC power, 


A second section of the switch opens the DCE Line to the HP 340311A thus 
inhibiting even battery backup outputs to lower memory, The UPPER 128K 
MEMORY switch removes power from upper memory the same way in systems 
with a memory larger than 128k, 


The HP 303104 Power Supplies provide control signals for use when 
Multiple supplies are "control paralleled". These signals are DC Enable 
(DCE), Power Supply Up (PSU), Line Power Up (LPU),. and Control Common 4 


PSU indicates that all bC output voltages in the system are above 
specified Jjimits. LPU indicates that the AC line voltage is above a 
specified limit. When the PSU, LPU, DCE, and control common 4 signals 
of multiple HP 30310A Power Supplies are wired in parallelr any one 
supply can provide the PON and PFW signals to the systems and al] HP 
30310A Supply outputs can be controlled py a single DCE signal, The DCE 
signal also controls the HP 30312A Power Supply output, 


4-12. Operating Modes 


The MOS semiconductor memory used by this computer system requires that 
operating power be constantly available. If system power fails memory is 
lost. Therefore, a backup battery is supplied which continues to supply 
power to memory during short periods of system shut down or loss of 
power, The battery is located in the HP 30311A Power Supply which 
normally furnishes the power used by memory. A second function of the 
power supply is to keep the battery charged, 


When considering operations involving the memory power Supply, there are 
two general practices to avoid, These are: 


ae Avoid those procedures and practices which involve shut down of 
an HP 30311A Power Supply turning off all power, normal and 
battery backup, to memory. Shut down occurs for lower memory if 


the LOWER 128K MEMORY switch on the DC Control Panel is set to 
STANDBY or if the HP 30311A Power Supply No, 1 is turned off at 
Its front panel. Shut down occurs for upper memory if the UPPER 
128K MEMORY switch on the DC Control Panel is set to STANDBY or 
if the Hp 30311A Power Supply No, 2 is turned off at its front 
panel, If a shut down occurs, the corresponding lower or upper 
segment of memory will be destroyed and the operating system 
must be restored to its assigned locations in memory. 
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be AVOid prolonged unnecesSary operation on battery packup power. 
Memory is using battery backup power to refresh itself when the 
SYSTEM ON/STANDRY switch on the DC Control] Panel is set to 


STANDBY (during maintenance procedures on nonememory modules) or 
durina periods of AC power tailure. Statements implying that the 
battery can supply refresh power to the memory for approximately 
40 to 90 minutes (depending on the size and power demands of 
memory) are valid only if the battery is fully charged and in 
excellent condition, (Tne system service manual provides 
information on the care of batteries.) The design intent of the 
battery backup feature is to carry the system through AC line 
power failures ang short (approximately i15eminute) preventive 
maintenance operations. 


The system operates in various modes imposed py the characteristics of 
the semiconductor memory and the influence these characteristics had on 
the desiagn of the HP 30311A Power Supply, These operating modes or 
equipment states are listed along the top of Tables 4+#19 and 4-20, They 
are: 

a. Normal Operation 

be Non=Memory Module PCA Replacement 

c¢. Memory Module PCA Replacement 

gd. Extended Shutdown 


e, Battery Test 


f. System AC Power Failure 


4-13, 
in a power suppy and the power 
to specifications. The BATTERY 


NORMAL OPERATION, Normal operation is when a battery is installed 
supply is producing all output voltages 
STATUS indicators may show either a 


charging (flashing at a 0,5Hz rate) or fully charged (continuously on) 
condition, The HP 30310A Power Supply furnishing power to the HP 30311A 
Power Supply must also be operating normally, Even though a system may 


be configured with 128K words of memory or less, both the LOWER 128K 
MEMORY and UPPER 128K MEMORY toqgle switches on the DC Control Panel 
must be in the ON position to enaple all power supplies in the system, 


NOTE 


Prior to performing any maintenance or 
shut down proceaures, have the System 
Operator verify that al] jobs/sessions 
have been terminated before setting an 
operating mode other than Normal 
Operation, 
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Table 4-16. Controller Interrupt Polling 


CONTROLLERS BY RANK 


Terminal Data Interface 


System Clock/Console 


Paper Tape Reader 

Synchronous Single Line Controller 
7905A Cartridge Disc 

2660A Disc Drive 

7900A Cartridge Disc 

2888A Disc File 


Terminal Control Interface 
Hardwired Serial Interface 
Calcomp Plotter 


Programmable Controller 


Line Printer 

Card Reader 

Card Reader/Punch 
Card Punch 


Paper Tape Punch 


Where there are duplicate controllers, they should 


be polled as a group in the sequence. 
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Figure 4-4. Typical Interrupt Poll Cabling 
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Figure 4-5. Clock Jumpers and Terminators for CPU Bay (All Models) 
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FOR THIS SIGNAL ON 
POWER BUS TERMINATOR 
CARD 


1471001-13 


Figure 4-6. Clock Jumpers and Terminators for PIO Bay (Models 5, 6, and 7) 


Table 4-17, Data Service Request 


80 30 
Product Transmission A Was Lea cuca eae cease bce eee cae 
SR Device Name Number Mode COKOCCECEHOOOHELOCOOOESE 
79 69 59 49 


A4Pi CARD CAGE NO. 1 
(CPU BAY) 


=@ @®n 


0 Reserved=Selector Channel Test PCA 30033A $,C 

- 7905A Cartridge Disc 30129A C MCUFRC1 COAXIAL CABLE 

1 2888A Disc File 30102A S,CC4) yee 

2 7T900A Cartridge Disc 30110A S MCUCLK2 

3 T970B/E Magnetic Tape 30115A Ss MCUCLK3 

4 Hardwired Serial Interface 30360A S MCUCLK4 

5 Hardwired Serial Interface 30360A 8 ellaabelnccccchecaseccessesee2 — 

6 Card Reader 30106A/7A S eocefecceseccecccsece!s ae 

7 Synchronous Single Line Controller 30055A S 

g Synchronous Single Line Controller 30055A s sooo 0000-93012 aye al 

9 CalComp Plotter 30126A S 
10 Paper Tape Punch 30105A A 
11 Proqrammable Controller Z0300A/1A A 
12 Line Printer All A 
13 Line Printer All A 
14 Paper Tape Reader 30104A D 
15 Reader/Punch 30119A D SGoeeeeecee esescee? 

55 @e@3aeeeeeos ee @eeeoveevede @eeeoee0| MOP 
Transmission Mode iq 
CARD CAGE NOLS 

Cc = Selector Channel ; SFEoeeeeeocoobpeopeceeeeesiiogneeee? Cae 
S = Multiplexer Channel (Synenronous Fhe eccccvvcededoccecrecs weeeeere 8 
A = Multiplexer Channel (CASyvncnronous) 
D = Direct I/O Mode Only EOC ene 


(1) = Configure on multiplexer channel only. ae 


FGeeeeeeeeo see 


A5P1 

Fbeeeeceeeee ooo gecseeseepec/feces i 
CARD CAGE NO. 6 
(1/0 BAY) 

SEooeeeeeoeeseeemMeceecoee|iooeeee? 

AGP1 
FHeeeeeeseeoeeeseoboecsoee|'iseoeveee) 
FE Ceeeeesoecoeooosr es oeeqsesyieaeeees? 

A5P1 CARD CAGE NO. 7 
FH eeeeoeoeseescoesoesveocescmniceooece! (I/O BAY) 


CLOCK TERMINATOR FOR 
THIS SIGNAL ON POWER 


BUS TERMINATOR CARD 
1471001-14 


Figure 4-7. Clock Jumpers and Terminators for 1/O Bay (Models 8 and 9) 
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— LOWER 128K MEMORY — — UPPER 128K MEMORY — — SYSTEM — 


DC BATTERY DC 
POWER ON STATUS POWER ON STATUS POWER ON 


e® @ e © @ ® 


STANDBY STANDBY 


BATTERY DC 


STANDBY 


A. DC CONTROL PANEL 


BATTERY 
STATUS 


CROWBAR 
BATT/TEST RESET 


B. HP 30312A POWER SUPPLY C. HP 30311A POWER SUPPLY 


HEAT SINK 


(oJ +12AD) C) 


Oo rest. 


TEST 
TOGGLE 
SWITCH 


E. HP 30311A POWER SUPPLY 
(REAR VIEW) 


D. HP 30310A POWER SUPPLY 


(©) = TEST POINT 
@ = invicator 
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Figure 4-8. Power Controls and Indicators 
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Table 4-18.Power Control and Indicator Functions 


DC Control Panel 


SYSTEM ON/STANDBY 


toggle switch. 


SYSTEM DC POWER 
indicator 


UPPER 128K MEMORY ON/STANDBY 
2-pole toggle switch 


UPPER 128K MEMORY DC POWER 
indicator 


UPPER 128K MEMORY BATTERY STATUS 
indicator 


LOWER 128K MEMORY ON/STANDBY 
toggle switch 


Function 


In the ON position, enables DC voltage 
outputs of the HP 30310A and 30312A Power 
Supplies. In STANDBY, all DC power supply 
outputs are disabled. Batteries are then 
sustaining memory. 


Implies that system DC power is on by using 
+5 volts from the HP 30310A Power Supply 
to light its LED. 


In the ON position, one pole generates a 
DC Enable signal to its HP 30311A Power 
Supply. If the power supply is turned on, 
and if the SYSTEM ON/STANDBY and LOWER 
128K MEMORY ON/STANDBY switches are ON, 
the power supply will power memory and 
maintain the charge on its battery. If 
either or both of these other switches are 
set to STANDBY, the HP 30311A powers memo- 
ry by its battery backup power to the mem- 
ory "refresh" circuits... The second pole 
maintains continuity of the system DC 
Enable line which enables the HP 30310A 
and HP 30312A Power Supply outputs. In 
the STANDBY position, the system DC Enable 
line is opened and all DC power supply out- 
puts, except battery backuppower to the 
lower 128K of memory, are disabled. 


Indicates that upper memory power is on by 
using +S volts from HP 30311A Power Supply 
No. 2 to light this LED. 


Indicates battery status of HP 30311A Power 
Supply No. 2 by being on, flashing, or off. 


In the ON position, one pole generates a DC 
Enable signal to its HP 30311A Power Supply. 
If the power supply is turned on, and if the 
SYSTEM ON/STANDBY and UPPER 128K MEMORY ON/ 
STANDBY switches on ON, the power supply 
will power memory and maintain the charge 

on its battery. If either or both of these 
other switches are set to STANDBY, the HP 
30311A powers memory by its battery backup 
power to the memory "refresh" circuits. 
The second pole maintains continuity of 
the system DC Enable line which enables 
the HP 30310A and HP 30312A Power Supply 


Table 4-18. Power Control and Indicator Functions (Continued) 


LOWER 128K MEMORY DC POWER 
indicator 


LOWER 128K MEMORY BATTERY STATUS 
indicator 


outputs. In the STANDBY position, the 
system DC Enable line is opened and all 
DC power supply outputs, except battery 
backuppower to the upper 128K of memory 
are disabled. 


Indicates that lower memory power is on 
by using +5 volts from HP 39311A Power 
Supply No. 1 to light this LED. 


Indicates battery status of HP 30311A 
Power Supply No. 1 by being on, flashing 
or off. 


POWER ON/OFF 
toggle switch and 
indicator 


HP 30311A Power Supply 


| | 
Power ON/OFF 
toggle switch 


BATTERY TEST 
momentary toggle switch 


RESET. 
pushbutton 


+5 
indicator 


Indicator lights when toggle switch is ON 
connecting AC power to power supply cir- 
cuits. OFF position disables the HP 

HP 30310A. 


Function 


In ON position, connects '+20 volts" ter- 
minal from the HP 30310A Power Supply to 
the HP 30311A circuits to maintain the 
charge on the battery and to develop the 
required memory operating voltages. 

Off (down) position disables the HP 30311A 
and disconnects the battery to prevent 
discharging. 


Places power supply in a battery discharge 
mode for test purposes (simulates a power 
failure). Lights the battery test 
indicator, 


Resets the battery discharge mode return- 
ing the power supply to normal operation. 
Turns off the battery test indicator. 


When lighted, indicates that +5 volts is 
being produced by the HP 30311A Power 


Supply. 
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Table 4-18. Power Control and indicator Functions (Continued) 


indicator 


BATTERY STATUS 
indicator 


HP 30312A Power Supply 


POWER ON/OFF 
toggle switch 


ADJ R32 potentiometer, 
S2 momentary toggle switch, 
and LED 


SSS SS ee 
| CROWBAR/BATT TEST 


Used in conjunction with the BATTERY 

STATUS indicator to determine if the 

crowbar circuit has fired and shut down | 
the power supply. 


Indicates battery condition by: 

a. Being on continuously for fully- 
charged condition. A bad (open) 
battery will also produce this 
condition. 

b. Flashing at 2 Hz when discharging 

c. Flashing at 0.5 Hz when charging 

d. Being off if battery is low or not 
installed. 


Function 


The ON position connects AC power to the 
power supply circuits. 
The OFF position removes AC power. 


The potentiometer is adjusted while the 
toggle switch is pressed until the LED in 
the upper right of the front panel lights 
and just goes out. When the toggle switch 
is released, the threshold level is incre- 


mented by 10 amperes. 


ee re ae 7 
| +5 | 
| 3 10V 
| >a 
| | | 
| | 
+5V TO CPU/IOP | | 
| | | 
| | Jt DC POWER 4 i 
; A \ | \ TEMP SENSE 
| 7 
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2 | SUPPLY » 2 bey 
; | NO. 1 ; 
ee a | SYSTEM ! oer 
| 8 Og_ON | +1 
| p_| Psu | 2 O | 5 
+ 
| a | STAND BY _ ) fs | 
| P 9 STAND BY |  geeen etal pee Meat maak tele Rae PIE - 
| 5 LPU | ae eee ete tie ns ele 
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| SUPPLY | | i fe) i = | 
SEE NOTE 1 ‘ 
! NO. 1 2 -------- . 3 SS 10V , 
| +5V TO a —~ 
| | | fRONT DOOR (7 > BATTERY lt. 65) | | 
be ye ae ee : SYSTEM | | ————— | 
CONTROL | | 
p----c-n-nrrrH 4 | PANEL “t——?2 INL | ! | 
1 ( 
| Q : | : | a Soe 53 
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TEMP SENSE (MEMORY POWER SUPPLY NO. 2) 


SUPPLY PSU 


LPU 


| | 
| HP 303124 l 
POWER 

! 

1 

| 

| 


\ 
1 
) TEMP SENSE (MEMORY POWER SUPPLY NO. 1) 


NOTES: 
1. ONE 9-CONDUCTOR 30311-60007 CABLE PER 30311A SUPPLY. 
PINS 2-2, 5-5, AND 8-8 ARE SPARES. 


2. ANY ADDITIONAL HP 30311A POWER SUPPLIES INCLUDED IN 
THE SYSTEM HAVE CONTROL LINES (EXCEPT TEMP SENSE) 


PARALLELED. 
7521-19 


Figure 4-9. DC Power Control Circuits 
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4014, NON=MEMORY MODULE REPLACEMENT, This operating mode is useful when 
it becomes necessary to remove or replace a PCA in a functional area of 
the computer other than memory. The mode tis set by setting the SYSTEM 
toggle switch on the DC Control Fanel to STANDBY thereby shutting down 


@l1l system power supplies, Since the LOWER 128K MEMORY and UPPER 128K 


MEMORY switches remain ON, the memory is receiving battery backup power 
for memory refreshing. If the SyStem is to fremain in this mode 
Considerably longer than 15 minutes, it is recommended that the 
Extended Shut Down mode be implemented, To return the system to Normal 
Operation, set the SYSTEM switch to ON, The BATTERY STATUS indicators 
May start flashing at a 0,5Hz rate to indicate a battery charging state 
if the memory consumed enough pattery power during the shut down, 


4e15, MEMORY MODULE PCA REPLACEMENT, When it becomes necessary to 
remove or replace a memory control and logging PCA Or a memory array 
PCA in a PCA module containing either the lower segment of memory or 
the upper seaqment of memory, all power including backup power to the 
module must be interrupted by placing either the LOWER 128K MEMORY or 
UPPER 128K MEMORY switch to STANDBY. If memory has a lower and an upper 
segment, the BATTERY STATUS indicators of the segment other than that 
in which the PCA replacement took place will flasn at a 2HzZ rate while 
discharging. Therefore, if the system is to remain in this mode 
considerably longer than 15 minutes, it is recommended that the 
Extended Shut Down mode be implemented, To return to Normal Operation, 
return as appropriate either the LOWER 128K MEMORY or UPPER 128K MEMORY 
switch to ON, The BATTERY STATUS indicator in which the PCA replacement 
did not take piace may start flashing at a 0,5HZ rate to indicate a 
battery charging state if the memory consumed enougn battery power 
during the shut down, The operating system must now be restored because 
the memory data was destroyed in tne memory seqment in which the PCA 
was replaced, 


4-16, EXTENDED SHUT DOWN, The Extended Shut Down mode should be used 
whenever it is anticipated that the system will be shut down 
appreciably longer than 15 minutes, when in this mode, memory is not 
using battery power over an extensive period and causing an excessive 
drain on the battery, however, the contents of memory is lost and the 
operating system must be restored when the system is again turned on, 
This mode is entered by setting both the LOWER 128K MEMORY and UPPER 
128K MEMORY switches to STANDBY, If the shut down is to continue longer 
than 4 hours, set the POWER switches on the HP 30311A Power Supplies to 
Off (down) to more fully isolate tne battery from the power supply 
circuits, The return to normal operation is made by setting the LOWER 
128K MEMORY and UPPER 128K MEMORY switches to ON and, if necessary, set 
the POWER switches on the HP 30311A Power Supplies to ON, 
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4-17, BATTERY TEST. A battery test feature is incorporated in the HP 
30311A Power Supply which is performed with the system halted, Press 
down on the BATTERY TEST switch on the rear panel of the power supply 
and observe tne LED display on the front panel indicating discharge by 
flashing at a 2HzZ rate, This battery test indication snows that tne 
battery is backing up the normal memory power source, To return to 
Normal Qperation, momentarily press the RESET pushbutton on the front 
panel of the power supply. 


4-18, SySTEM AC POWER FAILURE. ‘When the system incurs an AC power 
failurer circuits in the HP 30311A Power Supply automatically switch to 
battery backup and supply backup power to memory for a duration which 
depends on battery condition, battery charge, and memory size. A fully 
charged pattery can supply power to 128K words of memory up to 40 to 90 
minutes, however, discharging the hattery over such extensive periods 
should be avoided and considered only under unusual circumstances. when 
AC power is restored, battery backup ceases, the battery starts 
charging, and the battery status should eventually return to normal. 


4-19, DC WIRING CONFIGURATIONS 


Tnere are three hasic wiring configuretions for the distribution of DC 
power and each is associated with a particular type of cabinet, The 
Cabinet which contains the central processor unit is called the CPU 
Cabinet and has its own wiring configuration, The cabinet which 
contains the peripheral device (magnetic tape unit) and one card cage 
for 1/0 device controllers is named the Peripheral I/O (or PIQ) 
Cabinet, The PION cabinet has its own wiring configuration. A cabinet 
added to a system to greatly increase the I/0 capab{tlities of the 
system is called the I/0 cabinet, An I/0 cabinet is also added to a 
system having over 128K words of memory to house the power supply for 
the increased memory, The I/0 cabinet has its own configuration, 


4-20, CPU Cabinet 


The DC voltage distribution is shown in Figure 4#10, The left side of 
the figure shows the distribution of the outputs of the HP 30310A and 
HP 30311A Power Supplies. The distribution of S*volt outputs of the HP 
30312A Power Supply is shown on the right side of the figure, If the 
Wiring and connections shown on the right were taken and superimposed 
on the wiring and connections shown to the left (like an overlay), the 
resultant combination would be representative of the actual wiring 
configuration, 
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Table 4-19. Switch Positions and Light Indications (Up to 128K Memory) 


OPERATING MODES 


Non-Memory Memory 
Module Module System 
Normal PCA PCA Extended Battery AC Power 
CONTROLS AND INDICATORS Operation Replacement Replacement Shutdown Test Failure 


ON/ STANDBY 
(switch) STANDBY ON G) 


SYSTEM 
DC POWER 
(indicator) 
ON/ STANDBY ON STANDBY STANDBY 
(switch) 


STANDBY 


SYSTEM 
DC le DC POWER 

CONTROL MEMORY (indicator) 
PANEL 


BATTERY STATUS N ig Flashing Flashing Flashing 
(indicator) 2Hz rate 2Hz rate 2Hz rate 
ON/ STANDBY 
(switch) 
UPPER | DC POWER 
128K “Cindi (on) OFF 
MEMORY enone 7 


BATTERY STATUS 
(indicator) 


OFF OFF 


ON/off 
(switch) 
+5 
(indicator) 
BATTERY STATUS Flashing Flashing Flashing 
2Hz rate 2Hz rate 


(indicator) on 2Hz rate 


LOWER MEMORY 
HP 30311A 
POWER SUPPLY 


CROWBAR/ BATT TEST 
(indicator) 


ON OFF 


1 Switch may be in either position during PCA 
replacement, however, it must be set to ON 
when returning to normal operation. 


2 If battery is charging indicator may be 
flashing at 0.5 Hz rate. 
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Table 4-20. Switch Positions and Light Indications (Over 128K Memory) 


| OPERATING MODES 


Non-Memory Memory 


Module Module System | 
Normal PCA PCA Extended Battery AC Power | 
Operation Replacement Replacement Shutdown Test Failure | 1 Switch may be in either posi- 
ror tion during PCA replacement, 
ON/STANDBY however, it must be set to ON 
SYSTEM operation. 
(indicator) 2 Indications are for change of 
F PCA in upper 128K of memory. 
ON/STANDBY If change takes place in 


SYSTEM LOWER STANDBY will be in ON and the 
a 128K ee ON ON OFF indicators will be ON. 
CONTROL MEMORY (indicator) 
PANEL i 


ON ON 
3 If battery is charging indica- 
BATTERY STATUS ON OQ Flashing Flashing Flashing tor may be flashing at 0.5 Hz 
(indicator) 2Hz rate 2Hz rate 2Hz rate rate. 


(switch) 


DC POWER 
(indicator) 


BATTERY STATUS ON G3) | Flashing | EE Fiashing { Flashing 
(indicator 2Hz rate 2Hz rate 2Hz rate 


H 
ON/off 
(switch) 

+5 

(indicator) 

BATTERY STATUS ON 2 Flashing <<“ OFF Flashing 

(indicator) 2Hz rate 2Hz rate 2Hz rate 

| 


UPPER 
128K 
MEMORY 


LOWER MEMORY 
HP 30311A 
POWER SUPPLY 


CROWBAR/ BATT TEST 
(indicator) 


ON/off 
(switch) 
+5 
UPPER MEMORY (indicator) 
HP 30311A 
POWER SUPPLY BATTERY STATUS Flashing Flashing Flashing 
(indicator) : 2Hz rate 2Hz rate 2Hz rate 


CROWBAR/ BATT TEST 
(indicator) 
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Output of the HP 30310A Power Supply is distributed as follows: 


a, The three +5 "volt" terminals and the three associated ground 
terminals of terminal strip TB1 are connected to six of the 
eight terminals on the back of the CPU card cage, Positive 5 
volts and ground are routed from the CPU terminal strip to 
connector Ji on the DC Control Panel to provide an indication 
of DC power on and for further routing from the front of the 
DC Control Panel via cable 30003-60014 to the front door logic 
(System Control Panel), See the upper right of Figure 410, 
Cable 3900360014 also carries BATTERY STATUS indications to 
the indicators on the front door, 


be. Tne #5 "volt" terminal is routed to card cage No. 2s jumpers 
from there to card cage No. 3, and jumpers again to card cage 
No. 4. 


ce. The terminals related to #20 and =20 "volts" are routed to 
jack J3 of the HP 303114 Power Supply as follows: 


+20 to Pins 8 and 9 
#-20 to pin 7 
GND to hackplane ground and then to pins 3 and 5 


de. The terminals of TB3 related to +15 and =-15 "volts" are routed 
to card cage No. 2+ jumper from there to card cage No, 3, and 
jumper again to card cage No, 4. Tne +15 "volts" also goes to 
J3-6 of the HP 30311A Power Supply, 


e,. The Power ON (PON) and Power Fail Warning (PFW) siqnals at TB3 
terminate at card cage No, 2. The remaining signals of this 
terminal strip were accounted for in paragraph 411 and Fiqure 
4-9, 


Nutputs of the HP 30311A Power Supply are routes from its connector J2 
to card cage No, 2 as follows: 


+12,78 from pin 8 =3B from pin 4 
+12B from pin 9 “SB from pin 7? 
+56 from pins 3 and 6 GND from pins i. 2 and 5 


An HP 30311A Power Supply in an adjacent I/O cabinet supplies voltages 
for memory in card cage No. 3 as described for card cage No, 2 in the 
previous paragraph if the system nas more than i28K words of memory. 


The HP 30312A Power Supply satisfies the S-volt power requirements of 
card cages Nos, 2s 3 and 4, Cara cage No.3 has two Nigh current 
terminal extenders at the top of its rear panel terminal strip that 
connect to a set of +5 "volt" and ground terminals and another pair of 
terminal extenders at the bottom of the terminal strip to connect to a 
second set of +5 "volt" and ground terminals. Tne S-volt output of the 
HP 30312A Power Supply connect to these terminal extenders as snown in 
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Figure 4*10 to power card cage No. 3. The top terminal extenders serve 
as jumpering points to carry 5 volts and groltind to card cage No. 2 and 
the bottom terminal extenders serve as jumpering points to furnish 5 
volts and ground to card cage No, 4, 


4-21. I/0 Cabinet (Models & and 9) 


The DC distribution within the I/QN cabinet is shown in Fiaqure 4-11, The 
left side of the figure shows tne power distribution of the HP 30310A 
and 30311A Power Supplies, The HP 30311A Power Supply is present only 
in systems having more tnan 128K words of memory, The power 
distribution of the outputs of the HP 30312A Power Supply is shown on 
the right portion of tne figure. If wiring and connections shown to the 
rignt were taken and superimposed on the wiring and connections shown 
to the left (like an overlay), the resultant combination would be 
representative of the actual wiring, 


Output from the HP 30310A Power Suoply is distributed as follows: 


a, The three +5*volt terminals and the three associated ground 
terminals of TBi are connected to card cage No, 5, 


b. The S=volt terminal is connected to card cage No. S- jumpered 
from there to card cage No. 6- and again jumpered to card cage 
NOs 7s 


c. In syStems having more than 128K words of memory, the terminals 
related to 20 volts are connected to jack J3 of the HP 30311A 
Power Supply as follows: 


#20 to pins 8 ana 9 
“20 to pin 7 
GND to backplane then to pins 3 and 5 


qd. The +15 and °15 voltages at TR3 are connected to card cage 
No.5 jumpered from ther to card cage No. 6% and again jumpered 
to card cage No. 7. From card cage No. 7- a wire carries the 
#15 volts to the HP 30311A Power Supply in systems naving over 
128K words of memory. 


e. The PON ang PFw signals if TB3 are not used in this cabinet. 
The remaining siqnals of THK? were ecounted for in paragraph 
4ei11 and Fiqure 4-9, 


The HP 30312A Power Supply satisfies tne +5 volt requirements of card 
cages Nose 46 and 7. Card cage No. 7 of the I1/f cabinet nas two metal 
terminal extenders connected at the top of itS rear Panel terminal 
Strip and another pair of terminal extenders at the bottom, The S-volt 
Outputs of the HP 30312A Power Supply connect to these terminal 
extenders as shown in Figure 411, thereby fturnishina +S-volt power to 
card cage No, 7, Jumpers extend this power to card Cage No. 6. 
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Figure 4-10. Contral Processor Unit Cabinet, DC Wiring 
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Figure 4-11. Input/Output Cabinet, DC Wiring 
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4-22. PIO Cabinet 


The nc distribution witnin the PIO cabinet is snown in Figure 4#12. An 
HP 30310A Power Supply furnishes the DC voltages required by the 
interface PCAS and device controller PCAS which may be housed jin card 
cage NO, 7, (The magnetic tape unit occupies the rack locations for 
card cages Nos, 5 and 6,) The DCE, PSU, LPFU, and common 4 lines at 
TB3 connect in parallel to tne same terminals of TB3 of the HP 30310A 
Power Supply in the CPU bay. See Fiqure 4#9, 


4-23, AC POWER DISTRIBUTION 


This part of Section IV contains information on the AC power circuits 
inside the cabinets of the computer system, Connections from the user’s 
user’s power mains to the computer system should be performed by the 
user’s electrical] contractor in accordance with instructions in the 
Site Preparation Manual, The computer system can be powered using one 
of the following power sources. 


a. 120/208 volts, 60 hz, 3 phase, 4 wire plus earth wire 


be 230 voltse 50 HZ, 1 phaSe, 2 Wire plus earth Wire 


As detined in Section [III- there are four basic types of cabinets 
(bays): the CPU bay, the I/0 bay, the peripheral I/0 (PIG) bay, and the 
peripheral bay, 


4-24. CPU Bay 


The CPU bay contains the CPU/IOP card cager three card cages con= 
taining memory and with some room for I/0 hardwaree and at the bottom 
rear of tne bay tne power control module (PCM). Tne PCM satisfies the 
mainframe AC power reauirements for all but very large systems, 


Main power is brought through a line filter into a circuit breaker, 
(Detailed internal circuits of the PCM are not shown in Figure 4-13,) 
With the circuit breaker ON, power is routed to the service strips made 
available at pins 6 through 9 of TR3 for other bayss applied to a 
24-volt power supply in the PCM, Tne Service strip nas nine CEE=22 
230"-volt receptacles and is fuse protected. It furnishes power to the 
HP 30310A and 30312A Power Supplies and to fans in the four card cages 
besides the blower shown in Figure 4-13, 


Tne DC power Supply in the PCM furnishes DC power to the emergency off 
circuits which remove all system power when the EMERGENCY OFF 
pushbutton at the upper riaqht of the CPU cabinet is pressed, (When the 
front door of the CPU cabinet is closed, tne EMERGENCY OFF pushe button 
can be operated by a pushbutton extension at the upper right of the 
door.) Connector Ji routes the DC power to the EMERGENCY OFF switch an 
indicator and returns the switched DC to the trip coil of the circuit 
breaker. Connector J2 is terminated with plug P2 to complete the lamp 
return of the emergency off circuit to ground. Connector J2 may also 
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Figure 4-12. Peripheral and Input/Output Cabinet, DC Wiring 
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Figure 4-13. AC Distribution CPU Cabinet 
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extend the emergency off feature to an HP 30330A Power Control Unit in 
an auxiliary pay. The panel cover of the PCM must be removed to access 
connectors Ji and J2, A threeepin connector can be accessea without 
removing the cover. This connector makes logic power from the CPU bay 
available to power the logic of the maintenance panel you use to 
evaluate system performance, 


Terminal boards TBR1 and TB2 (not shown) are strapped according to the 
customer’s type of input power source. See the following table, 


(120/208V, 
3 PHe 60 HZ) 


4-26, AUXILIARY CABINETS 


Auxiliary cabinets are non-=CPU cabinets used for housing the come 
ponents of the [/0 bays, PIO bays, and peripheral bays, The wiring from 
TB3 of the PCM to the power distribution unit (PDU) of any auxiliary 
Cabinet and then from PDU to PDU is identical regardless of user power 
source type. This may be seen in Figures 4-14 and 4-15. It is the 
Strapping of TBi in the PDU that adapts the cabinet to operate on the 


. # : 
customer’s power, See the following table, 


POU Strapping Connections 


120/208 VAC 230 VAC 


50 HZ 


3 PH 60 KZ 


Bay position relative 
to PCM if PCM = 1 


{2 
5-6 
9=10 


Strapping at TBi 


The strapping rlan of the 3 phase palances’ the load with the CPU bay 
using one phaser the next pay a second phase, the next bay a third 
phaser etc. while adding cabinets until the limit of 30 amperes per 
phase is about to be exceeded, An I/0 Cabinet does not have tne 
115-volt service strin. 
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Figure 4-14. AC Distribution, Auxiliary Cabinets (120/280V, 3 PH, 60 Hz) 
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Figure 4-15. AC Distribution, Auxiliary Cabinets (230V, 1 PH, 50 Hz) 
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Sei. INTRODUCTION 


This section contains engineering diagrams for the printed circuit 
assemblies (PCA’s) used in the system, 


Each diagram set contains a schematic diagram, part location diagram, 
and IC index for each assembly, The diagram sets are arranged by 
numerical product numbers listed in Table 5-1, 


5=2. SCHEMATIC DIAGRAMS 


The schematic diagram contents are exact duplicates of engineering 
masters with no alterations to tne information contained on each 
diagram, 


5°3. PART LOCATION DIAGRAMS 


Each diagram set contains a part location diagram. The part location 
diagram is provided as an aid in physically locating integrated circuits 
on the PCA, 


34, INTEGRATED CIRCUIT INDEX 


Each diagram set contains an integrated circuit index for the PCA, Tne 
integrated circuit index provides a cross reference between the 
integrated circuit references used on the schematic diagrams and the HP 
part number of the circuit. The part numbers may be used to reference a 
circuit description in section II, 


HP Product # 


30003A 


30007B/8A/9A 


30012A 


ewe SFT 


30031A 


300328 


30033A 


30036A 


30049C 


30050A 


30051A 


30055A 


Title Part 


CPU 

ROM PCA 

SSF PCA 

ALU PCA 

ReBus PCA 

S-Bus PCA 

CIR PCA 

MCU PCA 

IOP PCA 

System Control Panel 


ERROR CORRECTING MEMORY 
MCL PCA 
SMA PCA 
FCA PCA 
FLI PCA 


EXTENDED INSTRUCTION SET 
EIS PCA 


SELECTOR CHANNEL 
Selector Channel Control PCA 


- Selector Channel Sequencer PCA 


Port Controller PCA —— 
Selector Channel Register PCA 


SYSTEM CLOCK 
System Cloeck/Console Interface PCA 


ASYNCHRONOUS TERMINAL CONTROLLER 
TDI PCA 
TCI PCA 


SELECTOR CHANNEL MAINTENANCE BOARD 
SCMB PCA 


MULTIPLEXER CHANNEL 
MUX Channel PCA 


DIAGNOSTIC HARDWARE ASSEMBLY 
Diagnostic Hardware Assembly 


UNIVERSAL INTERFACE 
Universal Interface (TTL) PCA 


UNIVERSAL INTERFACE 
Universal Interface (Diff,) PCA 


SYNCHRONOUS SINGLE LINE CONTROLLER 
SSLC PCA 


Table 51, 


Number 


30003"60001 
3000360002 
3000360003 
30003-60004 
3000360005 
3000360006 
30003260007 
30003=60008 
30003"60012 


3000760002 
3000860002 
3000960001 
3000960002 


3001260001 


30030-60003 
30030"60011 
3003060016 
3003060018 


3003160001 


3903260001 
3006160001 


3003360001 


3003660001 


3004960003 


30050-60001 


3005160001 


30055260001 


Diagrams Index 


qn 
hO 


HP Product # 


30061A 


3O0102A 


30129A 


30203A 


30206A 


3O210A 


30215A 


30219A 


30226A 


30310A 


30311A 


30312A 


30354A 


30300A 


Title Part Number 


TERMINAL CONTROLLER 
(See product 3090328) 


DISC DRIVE (HP2888A) CONTROLLER INTERFACE 


Read/Write PCA 
Bus PCA 
Controller Processor PCA 


CARTRIDGE DISC (HP7905A) CONTROLLER 


Interface Unit PCA 


DISC MEMORY (HP2660A) INTERFACE 
Controller PCA 
Data PCA 


CARD READER (HP2893A) INTERFACE 
Card Reader Interface PCA 


CARTRIDGE DISC (€(HP7900) INTERFACE 
Controller Processor PCA 


MAG TAPE INTERFACE 
Mag Tape (9 Track) Controller PCA 
Mag Tape Controller Precessor PCA 


CARD READER/PUNCH INTERFACE 
Card Reader/Punch Interface PCA 


PLOTTER INTERFACE 
Plotter Interface PCA 


POWER SUPPLY 
HP 30310A Power Supply 


SEMICONDUCTOR MEMORY POWER SUPPLY 
Semiconductor Memory Power Supply 


POWER SUPPLY 
Power Supply 
Interface Board Assembly 


MAINTENANCE PANEL 
HP 30354A Maintenance Panel 
Maintenance Panel Interface PCA 


HARDWIRED SERIAL INTERFACE 
Hardwired Serial Interface PCA 


3020260001 
3020260002 
3020260003 


INTERFACE 
3022960001 


30203-60001 
3020360902 


30206°6000) 


30202°60003 
30210-60001 


30215-60006 
3021560002 


3005060008 


3022660001 


30310-66024 


30311-60001 


3031260001 
3031260002 


3035460001 
3035460003 


30360-60001 


30003A 


CPU 
ROM PCA 30003-60001 4 SHEETS 
SSF PCA 30003-60002 5 SHEETS 
ALU PCA 30003-60003 4 SHEETS 
R-BUS PCA 30003-60004 4 SHEETS 
S-BUS PCA 30003-60005 5 SHEETS 
CIR PCA 30003-60006 4 SHEETS 
MCU PCA 30003-60007 4 SHEETS 
lOP PCA 30003-60008 4 SHEETS 


SYSTEM CONTROL PANEL 30003-60012 3 SHEETS 
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